
pllJI OLq^JLxjo 4-p-JuoJtJ 4 jloI^JLI ^3^ 4jOj^JI 4JL^JLI 



building 

SMART 


*LlJI oLq^JLs^jq ds>\j& 

ip^LaJU 5 <lfiJLsJU 


-HxJ! 4 ^ 


?? L—Lau] &\lA\ CuLo 4 -^.- 1 aJ 


.4-1! l" J-v‘ l ^JjS! 0xi! JJ -la.^ ^ A)\*') jJ-li dlaufl AIa ^aJlu)! JJAaI] (J^j (j! (_Ls j (_Jax]L ^ajJ (Jj! j)l£ 

^jij 4 jq-s <jjS j t<J j!^ Ja*j j ^jU! (j ^»*} ^ILj g*^* j LujLj]! Ljajj ^jjj jLJ! jjujj-d & jLi j]! -i^.j t^jLc. ^^i 

- -i (J-ax]! -lajij jjx!i] jUaajl! LuAii ^aj iLj jj >>>1 L-ia-jl lLju 0jLjj ^jjS! t j!j» ;<j! ^^^Jc. Ij*^-0 ->$ K'j 64 j!-u]! ^ & jLi jl! -isuj! 

I^jjI! !i& jL<i ujU 

; jli 6<lLaLk]! CjUjjxj]! jjaxJ ^Jj-ualj (_^jji jC- jKVjt^aJjlS jJaL L_fljj*j ^^i -IxLi jj-lJ C-KjLj jj£! Luj L un 

^■ijjj ^auuj! jjUa! j ^jLudjlj! (JjLjjlj ^ijAj jjic. j^-u tLc.l_i! ^j!jj]! (_gJuL JjL-j Li£ j^qi^ -iLj ijjj <■**^ jl ^Lj]! dLjLa 4-y Wi 
L-ljc-j t jjjjjL-L! jjc« j jjaxj]! 1 g >>>yj £ua ^tyK^jj^K'l j 4 jjLujV! j 4jjLjla]| s-Lj]! ^iLj (JLKjj JKjLLj s-Lj jj -IjV i! t4_iSc. jjj]! CIjLjLq 

.CjLjLUL ^ qj’L ^'ijAj ^Jc. (Jju^a^j ^ iLij]! £Ay <Lj 

jua^i i'sj !-l^Jj 4_jJaL CjU jLui cULa jj£j Ljj3 \ 3-L1I 4j£ -ij!j (jJ juJ jju^ajc. CjLLj]! j^-l} j-a j! LLLa 4 j]11j (."unjl ^Lj]! CjLijl*--<i 4y W 

^ ijAjl! jjc. L_L<4 -i£L ]!j CjLjLU! 

Lj!j jlia ^LL! jV ^LL! -Ua (jo*J! jjj-aL cAiLj Li c ^Lill jLjj (.'‘iHijl ^LJ! cjLjLa 4 ■y < ui 

* cs^ cs^L ‘^) j° Micro£tationj! ArchiCAD, VectorWorks j! ,Revit JL ^Ljj cj^j] *LJ! ciLjL L-Lj 

^jj]! 4^ula j^ 

jjjJ (j jL LuaS ^3 c__fljjudljs]! ja,a <**<...<! 1 a*< ^ \ ,lj^_yU! j CjSj]! j3jJ L'qqi (_jj jjjj]] (_JjLj <**<>.<<! <**<>.<<! £.Lj]! l " ^LjL ^ 4_ajjj 

lLIjiaV! 6LA jjlaj] 4ijjja (j! Cj-la.j jli t JjLj 3! fijLj J j-^J! JjLjJ 4qK‘i'l JjLj cJL® cLIla! jjWil 4 Jjjujj jj li-lA c*‘ujl $.LjS! CjL jLui 4-a-lAj 

!jji L_S L_jA i! (JjJaSl <9JjJaJ 


jA 4_i L ji&! i 


Laji S-Ic. j-Q ILLL ^iLj dLC. j-Q ,hu ^ijAj jA (Jj 9 ^uic.J ^au— a! LLjV! ^ijAj Jljy-Q (_>L ^LjS! CjLjLl-Q ^ijAj 

!>Ljjj (JjJa! <Jj t^Jjjj^S! ljj£L 3L j^a t4_aJLLl ^LLa CjLjLq 4j j£j ^J jli c^ijxi]! L& 4 jjj*j ^j1\ «ljLj1xL!» 


; (J^J jjlK-j (^»Jj3!) ^UJ! CjLjLq 4_a.-l<j L_fljjsu j£uu 4ili LjjLj 

t^uiAj-aJ j-Q 4-a-LaL! uLual j-Q -1 j- 1*J! jLj LjLjLjud]!j CjLLjlS! j CjLa-j]jj£j]! jj 4c. jxi-sxi (LLjS! CjLjLlo 4 >.Wi) ^JLU! CjL ijLo 4ja.Juj j 

(^uJaljja! ^lja ^_i ^jLj cJLL ‘jLdjj jLLjj p-Ldj! 
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£jj; <-fl!i!i5! ojj*a 

(BIM) ^UVujU fUJt ^jjLula ^ JualjU) 4 jUp 

^JUuuVt L-uijjlt ^ljUjj ^IaVIujU ^jIujj]) jV j3 4 a*1aj ^ CjUJajj UtUU^ 

4-^jjLUj j AlILUt fUUj CjUjLlj AaIU 
^jjLulU] JjlilUj ^jluUlt SUa> SjjJ J^LL Qjjjx-Uj <jjj jjbuij jLLLj 
JLU] 4/iViti 4jjjJj ^jk Aj-L^ (jjaj) fUjJj ljUjLlj AaIoj : S Aj-I^ 4-uj)jJ 

CjJUjI f j^JI/^jjJ) jitUa 
fUU) CjUjLlj 4 -xJlaj ^UajJ ^^UaljjiV) ^ILU) ^jk Cj^aj 

fUU) LjUaJJJL4 4 aAaj ^UjjV) CjULaP JjIjj j 

jjJIulU) j)JlS) ^jja 

^LAuaU) Jjjjj ffcjjVl ^ ^J-AuaU) JjJjS ^J^iUalS JldV) fUSfl ^J4^1 

f'jfrj^jfr" 

BIG BIM little bim *UB 

BUILDINGSMART 

^Jjjjji) ^I.vVuj) :24 aaUJ) 
j£jj J5L.J : JJxJ) AuuaVui 


cWJ^ 


ljUjLla <^.aUj : ^j 1 u 4 j-ap 

AjjjlJ) AjfUjuul) 4xAyW ^UJlj SjIaVI UuUA ^joiS ^Ijjj^A UlLL : Ia^) ^jlui UjJuj / ^ 


^UUI jjU^ j : UjJ| m 4 / ^ 

AjjUxa A joiU^ j ; Va^Lj j^j U 















2017 jjjUx]! ^*-3! 



L_fl 






S-lajLU! CjIjV jl! (_gi! t& jLg ^x^-jJ (^^jS! ^lxu^alill 4 £jjui du^ j3j # aIA-1a]| (j£l_i^Jl jj (J2 Aa (J£jj (_glc. jU-^joiS! 4_aJaU (jj£j (jl (jjajlUll (jxi 
(^i <C- jj (j-<i jjjil! 4_Lij£j (j^ A-alSll (JjjJa JjuI jA (J^jg \l !i& j # (^i j-ail! (J^/Ia jj 4_aJaU £flj _ (J^jg \\ (jjj^xaJ! ^Jxu^ajll !i& 4_ifLjUjM 

<SV-j (jj^jjojj _ (^j^ (^i (j^L^ajaV! j (^ VqMI jjJajl! (jjiLaui (^i 4nhl! jaUslaI! jai j^Ja^ Luajl jjfL <—ia jjujj t^^^jLjV! jLjlaI! ^! ^Ui*ij ^Jtxl! 

# LiUj3! j 4 _ia1*J! j <j^_iajj3! 4 LxViVlj i4_U.jjui 33 jj j*j j LjjuUI Sjj-iaJ! 4.^j3! ^^lc. 


(^tLa j ^c-Uaoij Uj|jjijjA33 <c.ta j JU3a!iS 4 jj^^ l_jc- jLuajj # (^jjx3! ^cjSlJ! c__alLua tLUa 33 cs-^ ^iljL^U u-^U! <J^t& ^ jj jjUlj 

(jlSa3! *!j^_S! ^ Li! j-q LxuaUi j cSjUtLo 


*! jjuj >la> (^Jc. ^UjoiSI j jjjla.(jt^joiS! jjj djjj£i 4jj*uoJ ^JajU j ((jJaljC-V! SjjxLa 4 g j£ ^ jjUl j* ^ 1 ^JuaUuajS! oLb j£ (._ flj^-Jj 



I_uljiiLu 

♦♦♦ » | ♦♦ ♦ 
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(BIA/[) J ^J j £.Uj| £j JJu* <_^i jjual jlill 4_iLaC. 




j>! Ot£ . ^ 

4jjLx-« 


ti]j]Luij (Jlj ^lc. jUil! (Jjiajj JlisJl (J\ x^ajVIj ;4 JLujj (Jij (J^l (j-® CjU jlxxJI (J-jLjj jA (Jx-aljli]! 

v«Q (J^JUdJ \ g 3j LguijHull ^allJ 

r.1 xjaC.1 (jjj (Jjualjjl! 4 _i]Ll 3 (_g-]c. Lj]Lc. jjjj lUA j (JasJI jjjja] (Jjmaaj-Q (J^juoJ 4 jU AlA\ s-Ljj]! ^XJjLuui ^3 (JasJI ^aJJ 

(J^JUdJ ^JLudj]! 3 j ^jJjuuq]! 


OVER THE WALL 



d3ka wECh^ElECI fHt=1 COnThaCTC'R$ 

U J ~ . J ecaiAre , L J i « 


STfllKTVftAL 

ENGISEER 


OirA^TTTt 

SJRVEYORS 


CllEJNT 


^FKHITIECT 


SERvJCE 

ENG*EER£ 


* MATsFtlALS 
SUPflJEfiS 


CjLc.jjjuuJ! (JjudSj (Ja*J! 6^Lc.| Cj3j]| Jx.\uJa !j 4 j]£il ^3 oj\j j ^Jl (_£-jjj luua 

cjlc.jjLJI ojbj jc. jil^j jjjij L_i_aa. cU>l jjJI *jui -rJf^ lUsj Project Management Institute (PMI)jjjbUl 


CilP Jj^lA 


A LTi\ _ ^ ^ 



Project Management InSitute, Inc. The Essential Role of Communications, May 2013 : j^uJI 

(J^-udVI (j-<i <j! jA tU]]J ^guudLudV! <«—jjjuJI j ^.Ljj]! cIjLqjIxjq 4 ^i 6 -jc.LudAj ^jjjuuJI (jjil*uJ! 4 ^L.ojall c_j 1 *,-ol (jjj (JL-ajV! ajLqc. (jjjud^J i 

# AxJ! 4 _ijUj3! CjLq jjudjl! (jm Vuj ^ J'q" -jLuVl ^ij-u (Jjua!jli3! jjj£j 

$.jjuj ^gJ! (J-jjj Lua -jLuV! Jjj^jIj]! CjLqjjujj]! ^Sj^JaJ j! (j£uU La (J£ (Juuuj CjLqjjujj]! oUA ^ic. LjjjU (Jj^JjuuJ! (j-o 3 
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AxjjI 4f \\ iMl UjLd jjuoj]| jjc. ^ulul q\l $■ jjuj (jc. (JLLd 

> < - ^L- e a-o]| L-jLvj^I ^LoaJ UjLqjIxaI! ^Jl (Jjx-ajll 4_!jguuo j3jJ La-<4 c$.Lj]! £JjLuLq ^i UjLjjLlaI] Ljj^j J-Ua^ ^L^I UjLjjJx-o ^OjAj jl 

Lb jjc. j CjLa£3! (JjIl^.j 4_j1xj j (Jj!.la.j i**il LiLi's a jxj jjLxJl UjLjjIxxj ^ja'n ^ic. (_£ j^jL! jaj]I lS j‘i*\i 


LiAjc. Juaxj]| I g >>>» J £A (J^I^JJ ^ *JI Llo'Jl ,*»c. l *o,*i 








BIM JAJ JJC. Jj^alJj]|J Aj.jlqlll JijjJa]! JJC. (Jj^ualjj]| jjj (jjill 

<Ljl£j |j tdij]| (Jjaj ^i (J j£ja]| jjj]! Lj ll jjjar*1 ^l j^.1 j-Q jjji]| s-LjaC.1 j-Q j*>»C. (J£ ‘jjL3 ci]jJjuLo]| (J-qxII <AjaaJJj]| UjLQjua]| ^&l j-Q jl 

A L^-»l “\W UjI jjxj]] 4_LqI jxj (J-oC. 

Autodesk jL j* j^-^l Revit Server ^jLLJI JaxII ^VLuJ I UjLajJaj3l j jj 

.(WAN) ^-*-jujjI j <alaj-Q A^Jjuo JJC. Luq Uj3j]| jjofij ^3 A LUtij <j]| (Jj^l!! jji jjji3l £.l_UaC.| J^L i dua. Ujjfljj]! ^laLjjj ^ijAj $.Lj ^aJJ 

^nh*l ^jj Lo£ . jjj^-VI (jjjill s.Liac.1 ^jL (^^Ul L—ilj.niMl ^q ^Luq]| j^oi]| c.**nw‘J (jj£jLI jAi!! 4 -Lq! j-Q (J-qxj $.Luiac.V! ^jL 

<sj L.Jl Lj>a_i]| (_g-3c. l— ila.^l (_5^U! uijIju_i*_lliI jjo£xj 3 (j j£jL! ^jjAi]! 


Local 

Users 


Local 

Users 



Local 

Users 


Local 

Users 


Autodesk A360 Collaboration for Revit 


? A_1C« ji]| £JjLuLo]| ^l^ajLuoL (j-oxi! <L£jLuLq \ Vl^Aj L_flj£ BIM J^i (_£ J^-l dll^JJUO £A lU JJjuLq (J£juL (j-oxj L£ (jLa. 


Lja.jQ cjj£jL! ^ijxu]! j* <%ji= jc- Li£j (^Luuj ^Lk jAj A360 Collaboration for Revit ^Lojjjjji jL clLLI 

jjji]| ^.LjaC.1 (Jj 3 j-Q jaj]| ^J! (Jjju^aj]| Liajl j£uOJ Lo£ di j (jl j jl£uo (jl ^i 4_i]| (Jjj<-aj]l j£-oJ (^Na jpuLa (JjjLj) djjjjjV! A^Jjuj 

.(JJ^-V! ^jjjuLqU jjLj (Jj jjjj j i^LLoj]! LjIxa j£uoj c : *n«\ c“ijqjj]| ^laLjj ^VnU V ^^li]! 
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£ AUTODESK*A360 

COLLABORATION FOR REVIT* 

Project teams working better with BIM 



A360 


Jajljll SjU j ^jj A360 Collaboration for Revit j Revit Server <j£ ejli5tii.VI <j& jj jjJ' <3 j*-Jj 

https//:www.voutube.com/watch?v_=TChtl4gHZY&t365=s 

ja]| 

• The Essential Role of Communications, Project Management Institute, Inc. May 2013 

• Enhancing Communication in Constmction Industry through BIM 

• www.autodesk.com 


L-ulJl/Ml 




































2017 jjjL*J! ^^*J1 


-jLUV 1 <—uijji! ^al^kjjuoL ^jLUI IVj2 4_^.Aaj CjLa^jj CjLiILa^. 


a 


olJij JIa (“L 4 •(* 

4*0 LuJ I ^^vUt-Lu^* 



4 juiV 1 s-LuuJl gL&j 6 (J!L<iVI (j£juJlj Lg-Jc. o jjaJjuJlj LgJlJaju J^jJ (^^lJl A-llxj| lIxjVI jc.j t^iJ! ^»Uaj UjI jjm jc. Cj-laJJ (^^lJl UjVLs-UI (j>» IjJJ^ Ulj 3 
jj^. <^i <i j^l Uu ^Ja. UiLUU ^UjLuaIj (cili^jjuoUi <jjLoaj ^JI ^uu-a-UI jAL ^i *ij£i£ ^ijVI AjlVj (j-« t^uudLi^J! ^jjjuLUI jLuoU Ig i j jj (_^ji! 

... ^Il^VI 

AjLjiiiilj <jijj^aajil UjI kk'sUl ^aJLij <J^.ju<4 j ^jjjuLUI AjIc.j (J^.1 jj (jj AjjujLujI aJ^jjj i^X& ^ Lil ^ ^Jc. D^-LjaVI (j>» lj V aJLLU! dJa Ua 

jjjuLaii ^jLudjV! UjjLaJlj AilxjUI 

J^jjjailj ^Ajc.I jii! j AjjJubftjl ^ jJajuJl (jj (jjd.Vlg jIL j^. ^jj^ ( jg ^ cCliajji! ^uaLjJ ^lLklud! ^i (jjJjLudj! (jju).Vlg I Yig 'slJ (_^j 31 CjLjxjjai! ju <4 

^i ^jLdji! iVji jljjJaa 4 aij tUii L<j j-ujUl jju^alic. Ail£i AjjjiaJIj 4-Ll£i! 4_^.u<iji! <L.jj ^i! 6 LiL's j\I (_g-ic. <jji*-Ai! (jLLjj ^i Ajj-iii! 

.LjLujV! u^aLxi! 


(Jijjj <*! jiluV! j 6 j&LuLail jj LUaj! ajj-la. Ajjj ^l JjLU! j jiLU! jjqj<n L<j| tojj-laJ! 4 jjJ 1 &.lgj c-la.j ^-llaj^aJ (ji ^LLV! jjd.Vig j\I j! ^Jj AiLjaVL 

. jjjjjil jjuuj J! Lgjjjj Lra.jijjSjil 

<iijLL! SjjjjJa c. 1 1L'ij Lui t.vVqMIj jLsuL! jc. jjj (_^lJ!j ^J-jjLL! UjLj jLuL! a j\I 4jjJ1 jjaSj ^^i LauJa!j cJjVl j^LaJl jjjj L& 1i! 

. jjjaJ! j^-V! LjjludV 4 judijj ^Jjl 6 (JjL*J! jjjil! ^jjjalJ ^^c.Lol^.! ^c.j JjI! ^jLujV! jjd,ij^_U! 

.Sc-ljii! j £■! J^-V! j J Tfc.'uM' Sjj-laJ! AjW! aLajL 6-ludj j j'I ^uLJl (jj Lliaaj LJ Jjiji (j jia jLaj! jui L3 jj V 

4 'yWi jUajj jl£ c >% n^. t^cuiLjji! jui ^JjV! ^cuudji! ^i L^a j</rs j ^Ljjfljji! ^ugLjj ^i L^ j>>ij j^L ^ji! lj! \\ a *\l ju<4 jLuV! (^j^LJl ^jLudji! Asu 

. 1 -la. ^g-LJaj jj! ^jLui! JV j3 

^Jjudji! iVj3 jjjaj (.. ia> V^ij J i4-aLLa ^jSjlJl A-J! j£j ^3 tl^JuLajJj ^rjLnMl iVj3 jl JjJa3 ^lc. ojirjLill ^i 6 jJj£ LjLjsuua ^lUjjJI 4.^.1 j 

tft.VjVll Ja^3 jjjj! j! ^Jajud jjd.Vlg oftll ^lWl Lu£ ;LfcJj ■ j ■ w\! c. IJx^i^ Jjjl ^ jJa-udi! j-a jj jxi! ^uiL jL! ^ JJ5J i! tjjd.Vlg oftll L^uJajL (jii! A-llasui! Ljl£Uui 

LLlL! £.Lj <j1ac. JjLk LgjL^m ^Jc. 1 ^ ialQ^ j jLbJaai! ^Jalijj jlauj LjVL^judV 4iLjayL ; UJ3ji! ^JJjJaj j 4_i^LjVl jjaiak ^Jj (jjjj jL^ l'jAj 

jj<ao ^j! Jjd-%U! j£-u t^LojV! Jaiaa-U! ^^i ^UJJjil L-Uuaxi! -Isu (jii!j t(Ju«ol qMl j ^jLuMl (.. u\ y (J^i jui ^cuiLjJl l!jLI£ui! jjmai V j 

; jc. ojLc. ^cjLdji! iVj3 L-jjjJai jl£ Lj-ia. oLuV! cpUjl! -ii-iaJ! jui 4 uL ^lLj! j* (Revit in lattakia ls^j^ (jkLj*) 

;l!j!jUi! jL 6-bu L_ij*ui (Type) l£ ‘(Family -detail item) 

Jl£uLV <ajLk« JLIL! ^LJjj ^(Rebar shape) ^^kjJl iVj3 i .ij^ J£Lj ^(Default Length) * ^La il c j.ukq\ ^uJa!jjaV! JjkiL (JIxjj 

.^^jj^V! jjSll ^^ic. -i<usu ^jJlj t^Ljji! jLuVl (^jjLi! ^jLnMl iVj^ 

j! Jjk) 1 (jXLiuua j! ^jiaLc) t^jLnMl (.. ij>>ri jLgJaj LiL (jl*JJ (JJ^.!j jliji! Jjuajsd! L-jj!j^. J£i <jksu3L (jlsuj LjljlxiljL MiLjaj 

^cjLudli! iVjfl c**ll j^ ( 3 ^ (Jij^a^Jlj ftJjjflj (J^.1 juG4(Jjl-laJl ^^i Ail_^.jj Jj 3L j\»Vi CjIjILIjL j 6 (^uJa jC. 

. jj£-1a31 JjSil ^i AjL (JlLudVl A-ixuudJ Ja-u -jLuc.1 j t^^jAxiVl jJ^ii iVi\l lj! \1 A-auijj aJ 



1 _uijiiLu 

♦♦♦ i | ♦♦ ♦ 
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-lXJ j^U 4 0-QJJuiJ jj3-j 4 A1 ^Lc. (Jj),<0*s\l J ji &\ Io'nI jjj D-ljjjjj ^LaL^ ^jLudjll LVJ^ ^SJUlJ (j» \ \^\A) AjjfLol! jjjla jjC- 

<AjUli ^i c_jlAili CjULijill (Jj^l^j 

1 ) « ^ CuiiJI ^Uj'ilj JUlj >LJI jUii.1 j 3ji£JI ^jii Jl Jji.JI ^ Detail component 4 Component 4 Annotation 
^^Ll iCjU^li c,.„jLutfk j -ijjijll (jjj ^L^jjoiAli L-jjjjaili l-L nj^aj ^3 ^&Luaj ‘(shcired p 3 .ra.meter) Ji SjLuaVl j* lj V Uaj c<j-iajLuj! _jlj^li 

# (jjjj» Lj-i^Jl a_ia£ <JL^,,il 


J^qjIxaII ~ Ulj Ajj— aL^. 1 <%*<»*< L^jl 1 tLLlu^ljj ^aJ Uj Jll JJ 
gj L^.La 11 _jjjijli AjII ^uJajJ o jjju^a Loj3j 6Aj1Lj£ 




^ (J£l ^uJajxlij ^JjJali jjxJaLoli ^3 ^juajll i-Alajj Lgil AjjSaII oLA CjIjjjuj jj 

JaxII <jlajJl AliJl 4 -JjUj tilli£ CLajll jijJj Aj-l^a UjjL£ Lgi£l tLj-jj IgJLkjj 

AjjSaII £>LA 




; ^iLujjll LVA-^Aaj 

jJaili , jqjjui (jlll ^Jajudll jLiLkl oUL ^LL! ^Vuuxall ^jjl AjljJ t^jJalj (J£juJ ^TjLuMl LVji 4 'VWl AjII dljjlaj 0 x>Ljj 11 ju> <LajUl ^cjuull ^i 


IjlA ^aLuj tAui jlj ^ull AjJaxjll AiLuuo ^JI^JjuiaII ■ VW i LjA j (oULlli ^3 LLlalj j^JaJ jl£, aJ jxuaixli JLuaj jlJ aII ^Jajuili ^Ic. jalllj j ;La.jjL<a <jli 
ju> ^-lajLuiAl! jpujj <1 j£juj jj£! ju>V! jLx-a li^.V 6 jLuV! (^^jLjII ^jLuull IVji £Jjlaj <JjaJl j^->»J ^a-lLjLuuall f 1 Jac.) JaJjuijll jjJajl! 

IjiBjAll ^LsuVl (j!>La. jui ^jLuajll l # LgLu ojJaAuill 

l4'\a A'vl 0x>ljjJlj 4 q^Hlj ^cjLusjl! iVji1 A-jjJai jjaVl 4 jj£udll ^JjJajj j c^lUa. (J£juJ j (Ju>L£JIj LulLftll ^jLuull iv ji La.JLU ~-lajLuuall jL£u>L jluua 
^jLuajll iV j3 jLjJa3 C_JJjjj (juajL^a. ^L 6<1 C jjjJauill ju^lxll jLia.1 J 6<j3 juJl jLsuVL ^jLuajll iV j3 i # \u>>3 £3J-« Li U>>j -li-lajj 6 jj-<J <atjJaVLl3 
ju> <iL^jjVl -i*Jl ^LLoS 4(J-la. (_£-U JJuaJC. (J£ (aJuaL L^jIjA^j jLjjJaal! oLa ~Jxjflj jua ^cuiLjjll ^-lajLua-a j£uajl (p£irtltl011 ) ^LuaSi jAjJa L^^ljjj 

^j-iaj ^fLajill UjLLdL jUua tillijj 6 jj^uxl! ^juaL ^^.jj U-Lual \a (partition ) ^uual o^Uac-lj jjuaixl! ^jLuaj LVji -ii-iaji j£uu tBea.m~l ^uuaj 


BfirSwcemeril Sefings 


Gefiersl 

rtrr:rre-{fi'iudixi 
Fierisfar^ p^se^stw 
.^afiBrfaaarfflt 
Ptf ReHiffiHren 
V^fidMfS« 


i^ilfiwfcfaiTeitSel^ 

12 hw? SmHrtl f:et* ¥rftw Jta axI Peth Pjjnfiycsiwt 
Erdude hscis in Rsbsr ^icpe de^tticT 
[1 CndLrie end trea&nents r- Rjebar 3~iape defrrson 


lo 


. ropertics 


Rebir B*r 

Tfl 


Stmc turaJ Rebar (1) 


C onstriicticn 
Partrtion JEIL 

Rebar hlumber il 

khtduleMdrk 6 


00 Edit Typ 

S 


] 


ayle 

Stirrup/Tie AtL. 

Shape 


jltrfMp / Tie 

rnEerior Face oF... | 

Tl 


Shape lm*ge j rcfcar T1 ? &Jpg 


£ 
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2017 jjjjlxi! j^*3! 


4(_£jl! UbLuus ^3 jjuajxl! ILa kVji jlg )ol j s-lil! 4_lLdC. JlcLuiJ ojjIs ^Uaj jLa LjL^jaL jLua Ljajl j;4jLia£ (JjuaSlj 4fi-l^j] jjuajxll ILa kVJ^ 
Ail^j (j^afil! jjl-la. 4dA3a^L3!J 6U<iC.V! jj-u (_£jl! J 6 jM j^i! Ac. jAa-xi JJ-ftj 4_ixuoiJ <j]| ^Ac U xncVL jj£! ojjlal! ^Liaj jui S j VuuVI I "lx>j LUaj! 

LuilLl jj-aLc 

^Vj3 ^ijxxi j£uiJ bljui4(_£.la. (_ 5 -lc. jj^ajc j£J -lljfljl! jjl-la. ^xl-ij ^Ualudj j 4(_£jLoui jui jj^V a 3 jg tnj ^jLnMl kVj^ jj3 ju» j^x>*i"i l,l£j j 

4<_£jloui jui jii£l ^gic. jj^li ^Ludjj Luajl j£uui La£ t3_ijLjdjV! j^l i» II <jL1 AjjouIIj jj<»V! <.MS,^j 4L$_is ^rjluill <jjmj <. jl j jj|jaJ! ^jlunll 

<c jjlH jjil! CljLlll (j2>La. jui 4 jjljaJ! jui A jjar a Ac-j-oaui j! jj!jaJ! ^jLujJ iVji ^lia.) j! 4(jiXj<i jxuajc- iVji jL^Ja! j s.liaL jlarj jjJi s-Ludjl^ 

0uiLj jjI! 4_ajuuudH 

jLk Lujjj ji i^a.! jl! ^auudkl! j-ajJa ^iLudjl! iVji jLuai ^jijj <LLc.l 4 jLc Lgim SjlilujVL (partition) L Q^MI <j 3! L3 ^^ilSI Uj! jj-L! jm 
# Ljaj! ^iijj3! "LIjjj ^il! j Ja.! jl! ^juil! j-<uJa jLuakl! ^lij! l_i iijii ^iii ^jijU! sLc.! <j1ax 3 4 6e.Lx!) j L <. jjv>ii ^ >j*l i iV jk3! jLuai ^jijj <_^i 


Reinforcement number -fi (Reinforcement) -(£tructure ) :^Lli3! j* f3jU! sjIc-I <jLc j*V Jj^»j3! l£*j 
jLgJa) jjuijJ ^£-aIl3! j 4 ## j! <jmxia. j! 6 jjudC. L_JjiV jLUaa3! (J! j3a! JJJ-jJ jiL ^rjLuMl kVjfl Cllhl-lcL ^Vlll 4 _ajL 3! Ujlk (j!>La. jui j)£uiJ LjJaj! 

....M^V' jj-aLxi3 <jaij3! UjliLuui j ‘Area and path reinforcement 
jxuJa j ^Llili (J^Jdj ^jj (_^ill ^jijjl! jc. c. qVl^j c <ajuAill j* ^jj3! !La j (schedule mark ) 3L& Luaj! ^jlmMl iVjk3 Ma.LL<J! c. qju-oMI ljL3! jj 

^LuiV! I * aUii ^! L$jL c. qju-oMI UjLI! luJaj! ^jjj jAj 4 (J^ll <!La.j j£mj l <nn<oMI L& 4-la! jl! ^Lall 


4Uj!jjj!jL 3! jjj jm t^rjLuMI jLUak J£3 Uj!j1<i!jL <al_Ua! 4_ijl£ui! jui ‘jjliludV! j£-<ui 4 jLaiV'J iWdl <_^i <c.jL3! j JLiTi ^jil! UjVLaJ! <_^i 

Uj! jm juu (jlxjj 4 Ujl_t.tiLt.nl j! S-iac.! j! jj! ja. j! UjUajL jm LuUJ! ^ djj£ui jj^Lc j j 2 l.j j-<a SjUluiV! <SjLa jui I n^Lj (shared parameter) 
A_a-xijjuJ! <ajLx!l <_^i jlMjLJ! jl^j Uij3! jjdijjj 4&j!jlj Uj!jui jLljjj 4’a.ia.!j ojuJ juuajx!! ^jL*n iVji ^juijj (_gi^£j <3LaJ! £>i& ^ 4 jxuaixl! j!j£j 
# l_Uaj! L kLJ! L kiajjJ jjj£ <J£juiJ >11 j dij3! JJ3 jJ <_^i ^aLuJ <Lax3! oLa 44_a-iau^l! J QqjqQl ^jluiMl iv j3 4_ixi£ 4 jl fcrt-sl (JjlLaJ! (jxula 

^aUaj (jjj3a jc j£xui AiLaJ! 4^lLti j! (jj3c jl£ !i! Lui3 ^rjLnMI kVji ijj>>iq jLlxi jj^i (^i LcLuii jl<i!jL Ljaj! DuiuJ! Uj! jjmjLJ! jui 

jjjjj jajjubQ ^gJjjuJ! ^rjLuMl j3 jc p jjj Jll UjLujLujV! j CiUa!)LJ! <_^i L qVl-sx> JauulJ (Jjl*J! ^rjLtiMl iVji jLgJaL ^£a£l! 4dlijj3! <_^i ^LuJ! ajllill 

jLuJad! 

imanage —object £tyle Cy> JJI ^Vja oU^ j J^aJI j (jljJU ^£aJ] l (jl^j luajl 




4 jjuJ jjj -UjjJ (Jj£ jc SjW^ ^ LiJ> J A_iia-xi <£jjui (J^La. jui U j!jM! ^Jc (JuixS! Ajjai ^^^jLudjV! (JaxS! (^i LLjJal. (^i3! L_Jjl_aji3! Jaju! jui 

L qh J 4^ Uul <_^i 4jl^x> A*\ jjuj ^gic L qh (jllj jijJjudS! ^Oc L qh ^Ludjj Axj worksets - (J) jM j3all ^rjLul iv jk ti!3i£J (jj! j3al! ^aJjuij p 


L 
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L—LujLLo J< >■ jdJ A A U 1 j Ja*JI £jjjllJ cAJaAa Auui^LudJ j (J^Luua (j! jjj (J jljjl! ^lc< JjuaLxl! £C_lLdJ ^ai t^a^jl L-Jjuila. ^ic. 

^'1S< 4.1a.! jll (jjUal! ^ ^JjuuII JVj3 jj^aa. ^ ^aLuU jj!>La (jla.J 6 (3^J^U! j^ lWU! ^jhn <_ 5 -L'(worksets) is* ^jLuil! JVj3 £_ijjj Lc.Luj 

S-UaiJ Jul ^3 £flj V la. jui lii^ul (jjUa ^jLulJI JV j3 £.LflaJ C-LLa. t jj<I ^^Jjuuuj (j£judJ ac-LiiJ j ^jLuil]! JVj 3 jLgJa! UjLJLj ^< j nMI 

L^-JI SjLujVI (Jj^ Aj^ LLUajlxj (Jl j^V ^J^JI ^3 Cl)VI-^jUyi (juaxj tilLLb 

L»n>> yjLaui ^ LUa.1 Lu3j i—fl jTnj Lud jjU<Jl ^^Jc. jjlJj (. jn>iqJ ^jqjq^'l jjiall (JjjLujI ^^Jc. ^jj jl jj^ .3j.laJ! jlJjJaU ^gjLaU! ^j3jj1! 4jLc. 

. (JLld j<JUJ JljLaVl 

UL L^-Jc. (JLLd Sjj.ia. <jjudLlxi LuLLaLa 4_a^<ij j LjJajJa! Lui LLdjL (_^J! jj-iU! (JI£juj! <J< (_gJc. 0-dljjj]! ^ui <iajj<J! jjiaJ! a j<x> $.! jiix! ^a^c. 

. ^l j^Vl (^i gU! 

j^TnJi jiaiU ^jjujLlJ! J_L<iUajl! 4q<*'l ^xiLjjl! Ll.Lj V area, reinforcement ^l^aJLml (jU 
(path reinforcement) ^Lkjj ^ j^ jU! jjjiaJ! ^JaiiV Lui (area reinforcement) ^LLjj ^jU! ^j^J! shaft J! ^SH j! l_u jil! j* 

. Lja^jj Jxjj c_nJ l_£! jj Jjla ju-aL j jj*-* Jjla lic. jj-iaJ! ^jlaVn jauj <j!L (area reinforcement )^LLj -ijjjj jl liL* 

cl^j^lji Ajl! ^3 Ajjxxua Jlauj (Jj!_laJ! JjLxI!j Jliijl! LJjxjjuoJ U1 i^xil Jaia<k.m L^_iS (jx-aJ ^jl! <Uja1! i \jJajl Lj3JiL_<aj ^jll (J^LuuJ! jui 

LUJ U jis ^Luu (jil! Autodesk Design Review jj ^I-Lkluj! ^ <l£JuJ! gJa ^lc. c jUM I ^ Lri^Loj ^! $jjxjl! <ajjial! 

CjLajixui ii.1 j JjLilL LudixJ! i-*L<qj (_Jc. Jc.LudJ Li£ <jL<uiJ 4 K /u ^_fll <<JjaiJ ajJjiJj jjia. \n (J£ (juajLuai. Aij*u<i (_gic. jjj£iV! 

^ jjuua Aj-llaJl A_ia.jljj£jl! jjajxl! (JjLujj ^ljjLlui! ‘ijjjjJa AaJ La 6<1 L—UflJjll jui LudjuJl jLuV! (^J^/LJ! (J£juJ! jjjj^aJ jxJ Ulij Aic- <LiL< 

^ ivJ l 

^ajJ! ^Uaj3 t'jjjia. L<ijlxui ^! LL^jJ Luli j!ja. j! <Jc.lij (j! jV^^cuiLjjl! (^uiiVntMi £ui (Jc.lij (J< jc. <.*Wi J 4 jjia. jhVn Luli jai 
Lui <fllikU! CiL^aLuaJa. V! (jfJj 4.1a! jl! (juaLuaikV! (JAjJa dlLi j1x_a1! (JiLjj (Juua!jjl! (_gic. ^ajL j L_flJJ*ui jA Li£ ^C.LiJx! ^aUal jA (_]££ 

ojjj< A_jjudjj UaaJ! A jjudj jjaflajj 4 4ui m i l_J jLj jL<J ^jLj j (Ja^ J j i A. i 
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aLu&II f-U_i_\l uU l = ivUi 

^Jj jj, jVgM! UxjVI J-ijUJ ^OAj^aJ! L_u3Luj| ja JUjjVIj tUlliijl 4 _Uja ^ £.UJl ^jxuAi <C«Uj^a 

Uiajl u*n^j (XlU! jU 6-1 j! jlLd (J£jJuj i jjg x>>ll j>4j ts-LUx]! (Jj 3 jxi JaxjJal! L_llJudJj # ^UU! UjUijLui <U.-lAj 

.^liJl ic.l_L^ ^ ^ajJ J£ Sjj-la- 

jU jj-u (_g-U. <ajU 1! M <j£j]| M a jU* \l dLa (_gJj (JlilijV! (J*.alU UjI^j -13 UjUjjud!! j-d -ij-i*J! j! j^ia. 

UjU jlx-AJ ^ulAj uUi! ^jjU J-iUj (J2jU. (j-d V! (jU-jj (j! (j^-oj V ^UjI! UjUjLua a 'y Wi\ m AjLLJ> m CjUlLdV! 
(jU t^jjUu j! ciljJjoua jj-lJj # ^jjjUJ! ^i (jjjjuojjjl! Aja_U^aU! UjUul-o! jjj ^J-oj^ajl! j ^jjjuLJ! 
Jj-laJ! C-Lia. (j-d ^JAj^ajl! <1 £juLq ^a3lij ^Jj JaS3 (J-jjj <Ujjuj -IIxjV! AjjJAj Uj!j-l! (J j*_LU! ^iaxUJ! j!j-Ujuj! 

.Uij]Uj]!j ^Ua jll 

V ^jjjUU! (_^3 (jj£jUlU! (j! 6 jjj£]>j ^aiaJ! 4 -Ujuj jlU! £JjUjL<J! ^i ^jjUjLU! (j jj-1<4j £JjU1U! l_jUjuU l^ja-ljj (_^j]| AjuUjjI! UjU.wMI (jxij 

.4 q\* x>\! *UJ1 clUjLui Aj^juLj Af)* iU jA !U .^aJl (jjjU'i jjjaj jjA^Vuij 


J-5**! LJj-uj.^ 

^lj (_| 4 _jlHi!! 4-x«LUI- oljjiSL aUU? 


UuAaI]! ^3 jlaj]] UjUj! (jjalla-A (jjkjjJa UA ojU! (jj^-gi!! 

Closed BIM 

0 a!JJ UjUjIxa]! JlUjj V 4j- 1 *A 0 a!jj ^l-lkijujU ^^nnxi'l ^ j]j ^jll! Jax!! J jl! ^aulJl jl A.qU.jJ! s-LiJl UjUjLuo 4_^-1u 

UUll a£jj!]> Ajc. j] (jU ! j ^UijJl (Jjoaj ^JjLIujj ^jjjuLU! (^i Jaju (jA J£ 6 (jjl.V! 0 a!jj]| £a UjUj1*_a]| J-lUj (jA -laJ! j (jjl.! 

Interoperability and Collaboration ujb^' lUUa j ^U! JiiUol! ULli J£UU JUij ^ s jiAll. (jjU! ^ SjkuJ! ^_i ^aUjJ] 
(jsljil!/^!j^.Vl) ujUjIIj (clUUj]! ^jUI! (jsljill) >^1 Ji*_Ui3! ULts (jijij ji]lj BIMe uA£a c> 4 c.ja^U) Quotient 

.(^jjlU]l ^UjjI UjUjUAV liJa (^liSJt 


Open BIM 

jic. JlUj <j1ac. (^j ‘LLULU! (jA Ujic.j *UJ1 UjUjIxa ^jjAj ^Jj ^alc. JkjL jiLL 4 -^.j jU\l *UJ! CLUjlxua 4 -^.Aaj 

(JjjUj! (^lc. >UJ1 JixLjjj ujUjjjuj! j t^jjUj]! ^a-iAJk-aj]] JaLuj ^j M (_^a <U.j!iLJl *UJ1 clUjLui a ^AAi jli cijjUj <ULlc. U jUic.Uj .■UjUa 
( j jalHjujj oU!j]| ^c-J jJI (_gjJU (jA ljuJIj buildingSMART u^ & j^Ua a ^jiiiJl ^.UJl clUjUa a -\Aa\ . ^jjU (Jac. jjjuij jjjU-J! 

«buildingSMART « c> c^UU ^ij^j 



1 _uijiiLu 

♦♦♦ i | ♦♦ ♦ 
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^Lhl! UjLajljUi "UkJuul £Jj^al! ^a! 

(Include Indu&ry Foundation Classes)IFC 

JAJ jjfL U' U^ ^LabVblljj jjLJI ^UjII UjUjI*^ 4_^.U<h ^C-lj ^jl! Ab\'W j'l UjUjjJajll j)JJ 4_iJjJj^j3! JJC. j AjjujAi^Jl CjUUjII J^Ujj ^JjoJ 

l_j Ja*j UHc. ^UUVI (jj.Vig j'I Jj 3 {jj j£-u <jl (jj^ i ArchiCAD^ jll (jjLaxUI ^jxu^vi'l jjji oLjjl ^j,i3l ^jIaxU! ^jj 
^Uj^£ 3I j ^g-^-j^all j l_Li£j 3! ^ tu.Vig j Jj 3 jj l_jjj Ujjjjj 4_*^ajj ^J! Jj\£ld! ^jLjjV! j (JjLo*_a1! ^jj jaj ^Ijjjjoj! (i!3i uu jl^jj # Tekla 

(Con&ruction Operations Building Information Exchange )COBie 

jal ja 3! Sjbl UjUUj J^Ujj ^.a.^ 



L-uiji/m 
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jaulLuaIl]| SLl^ S^)jL (JJJ 1» a \\ ^jjlxjii 


^JjLulaI] 


^jjLuL&]] (JuA^Ia]! ^jLult A_iiT jc BIM ^Lj]! UjLdjiau* 4_^.uu ^i LjLau! j UjVLL<4 ^lc j>»1uia]| ^^cuUa! ^u* 
c> Vjj jLLLJI SjjJu (IPD) J'ja <> jL 2^^ ^jLj djiS (Integrated Project Delivery(IPD)) 

(JUUu]L 6J-dlulXi J ALjLuI 4_iCj J J^ J £Ui t ^J jLubftll Jxil£l<Jl ^jiuii]! SL^ 6JjJ Jj£l (JAxlH jjJa^ j! ja Lt Jj]jj 

(Jui*]! (_3j3 (Jjj (jjLaul! jj jau 4 j t jlal 'sxill 6j|jj jlc. ^i 


-LLI jLI 


u_jxi I LLl I j I jj 


Integrated Project Delivery ^jUiAi] J^HUl! ^jl/il l SL^ Sjjj ^aU lJjxIj Ujcj &f jUI -1 

?((IPD 

(JuiH (J^U 4_ijjLxl djli^lc. (JaC. ^i jjuixll 4 j!Jj j-<4 4_^JjuaAl! L_)L^_u*al ^jxi'N 4 j 3 ti]jLujj (JjLui £jLj! j& 

.(4j jLaat^l 4 ui.Vig II gJ LLqHIxII 4_uijLu 1I” tjji]] ^jj^. t J 4_i]lc 6^li£j AJLxaj jjfu (^jLu* tS LuHJ I SLia. Sjjj 


"\ 

1« ' 

> ou'w j wfL \ 

oliJ „ / 

fOiOtliJI 

r\ ~~ 1 Ouju Ly'Ju wuww 

n V A .-1. (BIMp^jm. 

A ** 6 1 dl 

\v 

O'j* 1 


•# 

”> 

1 



[0] 

i iY 

i 


(OCO)OATA 

1 (CO)DATA 1 


UlUCu r ULlI 1 

uibLu cULJI 


j£juJ (JuL # j/ J JuUi]| SLa. 6JjJ (J^U (Juit^j]! • I ojjuo'l 


Jlc ^jjjuui]! ^aJ3 ^jLisnl (jxi! jLd (JludJ (Jja> uiMlj Jjijj]! j ^JuUuaj]! L_L)! j^. jAJ jJjuIa]! 4 L>/j ll ^xjxi'N Jxil£j (_g-]c. jxi! j!a]| JjJjuLl]! ^ jgL q jjjj 
4 j!Jj (jxi Jjijjl! J ^Juuuaj]! J (J jLuiluiVI J j]]U]! (_ 3 ^jS <-** l\ JWlxi 4il£ ^LsjIuiL ^ajl) 6(juilxi Jjj (JJJjLu Jualul JJ^.J C # lUVij j]]jJ 44 Xijlun 

\ * )^y 4_i]c L_fl!jjujV!j (Ja*-SL (jjxijjj c** n«\ j t J^.lj fT JjAi (jxiv>a (Ju«ol qlll 4il£ ^xn^jj jjuLU! 


? JjjLuLaI] J a! CiaU ^aluul]! SLj^ SjjJ ^2 jjjjjla]! jjj (jjUll! 4u]lx£ (jjajlu ^1]| jLLLa]! jiL _2 
JjJ^lj 4uuaj3 Lgil ^lc I ^ lilalj 1 ^ * xi (JxiLuSL ^jL 6 jSaLlul! jl ^Lti ^jjjjuuIL Jj]| (Jj3 
BIM ^jjLuLg ^gic Ujjjll (Jj£juj ^! UjL j£uJ! ^^Jc c.Lj IgqjuiVL uixi j tjjLu]! 4_i]Ui jjajlsu <^1]! jLLiuJ! (Jj^ii j j! jcL ^ ji! jL Ujjc j3 


[TE] Technology [PR] Process [P0] Policy 



j£uua cJuL. j / BIM £}jLuLg ^gJc U JJjtl (JjlsUJ ^! UjL j£uJ! ; 2 Sjjuual! 


I_uljiJLu 

♦♦♦ » | ♦♦ ♦ 
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AIIxIaII jlat 4x>t! 2-1 

]| CjLalkLall j 4jxijljrlll djLauai jaII (JjS (j>4 (JJjoiaII (JjAIjII 

tiljluu^l ^jjjIuJI ^glc. Cjlxa jjll 4 jUUj1!j <sj 1I j j*j j jUjjV! ^glc. jiaiij j j*j <alij 

<j!U 1I jal j=JIj (j^ajjxjll Ajoiljjai 

(Jooal jjll Jj£jJjjJ ij^j 
(jjjjxuJI I g»yij <j£ jLai ic.1 ja ij^.j 

Jjudil! J ^llalt (jjU. 

4_ia11x 1! Cjbj^llj jjjUaI! 4 jl \ loxill 

;UjLi1ajl11j aILlIaII jlaLkuill 2-2 

SjjLq j! 4qlL>^ 4 L>\l^ ^xldjj jjjjxuxl! jjj (jj. C_S JJOUQ J J^J 

^jljil! j CjUjjoijI! j Cj! jjjjauJ! ^-iUi (^^lc. jlajV! 

U u>i<o <oll ^jjjuIaI! ^ 11 j>* i i 4 ^ j<Qj ^! jjlV! - 
lg_UUi j l^jjblj CjUj1*uJ! ^I^Ljjoi! 4jqj^ jjUj t^jjjauJ! (jjj3 4_ja jjjaUjj L^jjjuu* J-ac. jljjj 

CLUIjjjuuJ IJ jlj^V! iJiaii 

;Li2kjljj^sMU <L1 x1a 1I jJalAj^H 2-3 
diUauijjl! j 4-ijjjaiUJ! d j^_^VU jjjil! ^jj jli 
LjjjjjilV! cIjIjjj^jI!j 4^ajl! ^JUil! 4 jjj 
^jjjouJ! cj!Ailuui j CjUjUuJ! (_]Lj 
4_iauijjl! (J^LUil (jJaaLil! 
^JaLiUV! ^cjudil! (JodC.J £iUill 4 j^UjC.V! 4iUxual! 

: JaxSI (JjJaJI -3 

(^jjLUI J^lLlU! ^jLdil! oU *ijjj (jjjudiU) (jjLudl! iUiiuudl! jjdjil! ^l! <_it >ni>» (jil!j \vwt' iUjuuil! jjdjil! 

L_LudiV! jULL.! j 4_uJlxl! ijLtl! ^ jii£! (JaxjI! j tjjjixuJ! jjj jjlxjl! Ljllxi ^^lc. Ia jjjU Uailji j tg LU*i j jlat 4x>'l ^ jj£! jj^q’itU ^ jiloi UjU 

>( yjLlUl (jU^*Ut! ^ajLaiil! SUa. Sjji (jp^ jjt »*itt jlat 4x>tl £J jjli jjt jjil 4udJuU jJ^Vt J 
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Jxit£LUl ^aoLUL) aUa. SjjJ ^.u>>Jj 4&3 fijjj^all 


\ \ -v a j l A.^ J Uj t *Ul ^ h A. 1 1 t U. 1 Ujj^j 6^JjLju1a 11 J*l£lUl ^jlun]l SU^, 6JJ^ ^j-a C Jjuj I Vl < 1 \ 6jJ5uudll ^jjjudjjj UjLu c ** 1c ** 1A 

QUU.Vlg /a LjoIaI. £ai (Jfljjaui Jax£ (JJjallJL Revit- N3,ViSWOrkS )) BIM £Cail J4 ^lalHaL LjjLaJ j A_i1jI ^JJjll* ^lc- AJJJJ^J 

4 oVl-v jft A ujj.ViA Ujlaaal > si') \ 1 jua Ujl jojAI^ ^j 

aJjoiLoi juuJa jjuljj ua3 .ijjai jj£jjai dlJJkJ 4*LLjlL j (JaalLLUI (Jjlia.UlJ <a^ujj CjULjal £ai U aUjjjujVI *1j 3 ^jjjulUlj 

.Uxjo jjLxjj jU BIM <> jua^uuj (jU ,i»-aijj 4 jj-i^ ^JaLLdj ciNLLd 

U3 <jjou 3U Uiil^ jti \j ^L^js joiLujaJI <JaUUj BIMArabia ^<a!>L!aJ ^^lc. ^jLj j^c. jjj.v^ x>]| jLUjj ^Uiajj jU Ja.j jc. Uil JUujj 

. BIM^ JIJ>J3 c UL^ 

lW^ j 4 ^jLoj jax] BIMArabia LkaJ JjVl j BIM £* jlj^ ^^LLVI BIMlS^Ujj ^j^jL jc. j_&l < 3 jxUj 

bimarabia.com j* c> clVUUI 


UjIjI ^ U ^ J J^U/ ^ CjVIU»-1 

— oja' ^ -ftUJI djLo^L-a 4 a Ixuj 4-uaUJI Jj^xJI LjlUafl— 2 

3- Legal and Business Implications of Building Information Modeling (BIM) and Integrated Project Delivery 
(IPD), Jay Wickersham 

4- A Guide Integrated Project Delivery 

5- The American Institute of Architects 
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4 jl'N-Ml A_mii ^3 J ^ j L—k plmli CliLa jl»_-a A y ^-a i ] <juj jj 


j (JalSjll Jijk. cj!)Ukj JU^ J klLkJI UjjjiI J ojjlj a£jU) Analytics & Data Dodge (> Report SmartMarket j«-Lj 

(Wullj ^UdJl 4 fjl u^>\ CljU^GJjl! ^lc. ^Ul! (JaxJ! JJjuj 

>c ^iaVl s-UjI! (jj^ <^a jUj jV! is* Uk! (f^) diLajl*u<i “L^.AAj ^l^klLujl jl 

S.WU') LfLU-<J!j oJl^ILaJI CjjUV jll ^ (JUH Ajlaall 4_ml! ^JjULaJ ^ml! jj^liLlLaij (JU^VI cjUkmalj jjUjlLUIj jjjaiAi^Ul jjl u—flj^ (JLm jJjLill 
aj jos jj£) ^gic. <j,lalLaU jj-djLj ^il ^-Lo /52 ^UI Uim 64_xa.lalLaiJ ^^jll Cjl£jjaJl jjj *lj! jlj ^mJU ^al jjlVI jl jJJJ J^j .UjUJl j LudljSj 

. UU jjoslc. (Jj 3 ^JUJ! (j jjjoiUI ^Jc. ^U Jas3 /20 (JjLUs t^jujLuLd 



i^jUoJ! ^ jx> >^j’i J^l j-Q Ja^fl (JjjU ^jjI! j! jjjLJ! IjA ^jJajj» ^cjLajjj jjj! ^3 AEC (JUc. V! 
LjUmaj (Jjiuoijj s-Ujj jxu«oM J_jljjjoa<4 jj£! ^J-jjudj ^JJJ Uaai djUUj]!j jJal-LUl jai (JlLj ^Jjl! 


Lrmj! jlmj jjijjj c_jjU ^Mangon Nicolas J jk 

. JUIIj A-jlaill <jjjJ! ^jjLUU » jj£j jl c_Lm «<Jj 

.«^U1! (JijJ! 4 ^LVij jjjoi^Jlj ^JjJaJ! 


Use of BIM on 50% or More Transportation 
Infrastructure Projects (According to 
Engineers and Contractors by Country) 

Oodge Dati & Analylia. 2017 

■ 2015 I 2017 ■ 2019 



I—uljl^Lu 









2017 


Top Ways BIM Improves Process and Project 
Outcomes (Average of 13 Different Process 
and Outcome Benefits Ranked in the Top 3 by All 
Respondents and Assigned to 5 Categories) 

Dodge Dal n £. AnaJylics, 2017 


Fewer 

Etqts 



Greater Cost 
Predictabilrty 



Better 

Improved 

Optimized 

Understanding 

Schedole 

Desigrn 

of Project 



21% 

16% 

8% 


jUjIujVI 


Perceived ROI on BIM for Transporatation 
Infrastructure (Accordfng to All B9M Users) 

Dodgc Datn S. Arahytics.. 2017 

I Positive ROI of 25% or More 
I Positive ROI Under25% 

Break-Ever 

■ INegative FtOI 

■ NotSune 





https//: www.coiistructioii.com/toolkit/reports/the-business-value-of-BIM-for-infrastructure20 17- 
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2017 jjjjUxll 



jaJI/^ujll j&Ia 


LJI ^aXsca . ^ 

Jj 1 * 

n-tEBiMunrr 


tfijjJc. 4uc.Uuua luVUa oJc. ^ 4-At.Vsu*it ^ujII L_flj^>xj jc. ^JILUI oUb j)A ^UIIj (JjVI jjl j^JI <^i Uj-lau 

Ujtc.UuU ^lsuVl JujI/U <c.UJa J_A.ia. j3jj ^lill (JUijjj ^SjjI lflj.iauj (Jja^-UI c. Vil g 11 Uiljl jluxjS' VI Lc.1 u^i JiU 

<C.Uuua JKjjuU juaL^Jl FIVE ^ jj.ui.AJ Ujja tiJU£j 6^a£J j-aLaJl <» Vll g \l jjjJaj JJC. ^allxll (Jj^. jjA.'lViuiA" jiVl 
.4uc.l u«oll L^ua jJaJA ^i ^j.ill 1 g qj]ojj jjfl 1 g qq Vil j£j ^al UjL^j^a jA JKjjuJI AufllLa. (_£flll Laj fljj3 UjIjUuJI 

jLajuUI Ac. 1 n^-> ^lc. Ijju^a^. (jU Aj| jj <.**ilc.l u^-ill j-a jjK" c-UjII UjUj!*-a A_^,Aaj c. <aj]ojj LjjUaI UaIc.j 

^lc. L^jSj^ sl£l «\ aj (Allyson Felix) (j*K'jq jjjuull vik-jaUjll s^lutll (jjjs ^li !jLUb .Jaia .\nunll j a ui.Vgll j 

^OjAj ^Uj Axj l_g_l Ji/VI c-l-laJl A-^.Uu ^ali j)Aj tLgufll (ji^ll LaUa jl-lai Uj|jijJ L_a*uJallJ 6jill Jalij <3jsuU jl ai>>ia" 
^a jflj jl Asu AJ UIuiUaII c-l-laJl (Jjju^afijj 4_Aflfll jUa ^juia JaC. juaUud (ji jU-aU ^Jju^al UAxj jAj — ^aJflll ^jLaj!*-a 

_A_aU 0aUjj1| 


A ^L^aII LjUuual 4_a.lJj J&\ CjUxII JjUjJ JJ^JJ ^ .\nunll j A ui.Vlg 11 j jLaxaII <C.l_Lua ^ jjj£ll C.UJ1 CjLaj!*-a "U.Uu jjfl tilli£ LijlaJj 
Laj 6^- jj.ui.a 11 (^ULgil! j^LuJl (_^UJ tAjU aII Cjliaiuil! jj.ui.a 1I 6jU! lL_fl JulaII jjj.Vlg aII 6^xAju-aAlU Ijjj^ wc^ULaII jA *lfljj| ^jJjuIaIU jjj*1» aII j 
-J-xjVI AjjIjU AjjI Uaall ^LsuVU Auu-aLaJl CjLuiljil!j ^J-aUuajl! (_}aC. ^i ^aALuU c.UJl CjU*j!*-a A a’i jl (__flj£j t^aJAjjllj ^afl^Jl (ji^-xIiA jA Uli Uu 
-iLxil! Jjb Laj .\ninll ajIaxj Au^aLaJ! cj!-1i1uia 1! jA Iajjc.j ^7D (j^lj-Jl SjUI tilli^j ^6D ^iLlal! JUail! ^51) AqKlll c4D eiijll eiUjdljj c3H) 

.-iLxjl!j j-ajLljjl! <.**ll iiivs a j tCjliju-a! jaIIj BOQ <»— iUKl! (JjliaK 

juaLa. J£ujj -lllujllj Uui-%l!j jLaxaII <C.Uju^alj c^aLc. (_KjuJ Ac.l_Luail c-UJl CjLajIxa 4 ~\Aa\ 1 ^ AflflJ ^^jJl U—jl^Jjuail jj jjKll tillUA jli (.4 qjq^ll ^i 

# jjijj! j! <1 Ua ^i l_^_A^li! (JjJJJJ Jju^xa. <xa i. 1* uaj Ua. ^ll 


DiA 1 g jlc. ^ajflj ^! jjl£jl! 1_A J 6£.UJl CjLajIxa 4 >Wl J (J jjjJUlAll jC. 


i.hn 


la 


Accelerating Growth 
in Technology 


(condensed) 



3LUJI 


1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900 1950 2000 2050 


JiQUjaIIj ^aullll 

jj£xl! !Ub . jUijll jA jji u QuaJ jA (Jsl JjjuUjuJJ JJjJ^JaI! ^-IjjL.1 (jjj J Ujjj 

^Jl Axju-a jLuiV! jl jjju-aj j£lj J i^jljj^jll ^I_la3 jAj ^3 AAjLa SjjJ LU-l^i (jflll 

*U ^ jlj (J^ ! JJULlulJJJjjllA jj»jj JAil! 

jj£ 1 <aullxA ^iLla ^ ^ajJ! 4 u£-J! Uj j^aJ 

C-Ljafll! <ll£j L_JJjui! ja. 1 ^jSLal (^jJl JiL jA 

J jAfll! ^g-ll jLuu! (Jjl L^lLuij! Juc. LuiU 

jjjuiJjuijjjjj5ja'1^1 jlkl(^ul <.4 qjq^'l^i 
^ Jju-ali cLllLgJl (aLa_a.IAl L_iiuiljaJ! jlKla.1 
JJ^Ij 1 a^ jxj-^al LUJjui! j^. Ac l 1 1 ^ LuIIaU 

o j^_a.V! (_^i LfrAflaUjuU luUj cl^xjuua jii UjVi ciiUJum oc-Vj jLuuVl ^fljl lUa. jljKl" jjlaj j .*^Lfl£ 

.(JjVVl ^jjjjKlV! JjiAll UjI-Ixa jA LbjJC.J JujUj^Kll JjuIKaII c< _flJJ^Jt oj^-^.1 ;l!jVLuix11K jJjiAl! 

A_jC.l_jju-al! jjl^ a" j LuVVl Axa^I Ac. 1 jju-a ^3 Afl^ jJl (JUV^I j-a o jjUIa" A_aJlxAll LuljLa.j L.W'i U j^aj^lj 

c jlxllj Jafljl! cLuljjlJall tLuljUjuill <C.l_Lua Jja cAc.l_Luall LuVLaA ^jlui ^3 4'U.W1 Lbja-ui ^ullj c4_KLl! 

.LJjjjjl! ^jujI OJjlaJAl! jjl^Allj UjVVI oLa ^ic. jllalj .fljJjuollj i juiflj^ 11 j jLaxaII <C.l_jju^aj 6L_Jall i^Ljafll! 

L_jjl_aJl IflA (^Jl jjlajj V UjCU j£l 6^-jjJ Laj 3 «^la^l"» Ju-aljjll jA JjJull jj^A*! ^ jj.uU.ui jjJjj5ja" 4ucl a* jl "Laj 3 U"1 jl jjaxJl ^ 

.jujl! LuLajIxa 4 ^.AaUJ cJU (_]£ <3 jc.j CLuU jJjjll (XA (Jju-a! Jjll jA jLul! jj^AJj A-jjflill ^g-lc. 0Jj| (^i jlKl LUfljjj 6 jVl 

luLajIxaII jA <ja£ ^jjj U£ Lu! UK .2014 ^l^ lt^j j^ ^j-® IaI WTil (^iill luLajIxaII lilti jflU luIaj1*a 1WV" A3 U£ 2016 ^ 

.jjflflj jsl (^lc. — 2003 lt^“J C5J^I ^jjLll! J^ -jLd U1 iVni (^lill luLajIxaII <ja£ (j jLuu 2016 j^ j^JJ 

Ja.^a. (jJLiiiill ^jl tLjJuAju 



. Uajj — ^jjja jll <j3Lc HD ^^UVl jA 4_1 uj 90 jl ^/Ka 250,000 cJ-^Lxu La jAj ^jj J£ lujULuKj! 2.5 ^"Ll c5 jL^ l^- 9 6 ^j^U 



I_uljlflu 
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j-iLa .djLa jIxa!!j djLLnl! ^lm! (Jix* (JjjLjV! ^jl!j ^»LajV! cillil ^jLiL<J! jajI! <iili jix-a ^i jA (Jj cJ^ia ^lajV! ijma (j.'Oil! j_Lj V 

^JLa jLlaI! Jsujj jl! c_ijx j <_jja_ma! Lg_i! ^ja. (ujjL ! >j> jjLLjj 40) !uLLijj 40 jj^j l ^ 2020 l)jLa ^j-^j-U! mLLL! j! jj±iJ! 

-la.! j! A.J3 tiLuj V Luaj .Jaja jmL jm! ^i (^g-oajl! (J jJaml! j-a 95% (^J!j^ ^ ^(jP^ 4^Jxllj J LjL^ ^aJjjj jIxuaJ V j! (^-im! — Cj uLtjjj 40(J^ 4-jjuU 

tillij c<JojL CjLLL! o-i^J 4 VnxJ! s j^mUJ jLol! Jj!lj A-lj)g xxi ^^LolLoII ^aaII ILa L-jIjjujI ^aI 

^i m-iUcJ ^! AjjL^i! a- i^ jljj^lil! 2 * ^** Q j L^J! jmj a_^L! j 1 ^ ji. ^ < < <. .< < 

A_pUuoJ! A-LujjjLI <ii-uL! 4_mH j 



rnLUl! dj! j! CjI^jjoi dijjaa (^jl!j (Big Data.) AmauJal! CjLLjI! ^j^L jg_la LiA j^j 
4j£jLL. ;L^c.L^.jjjuj! ^Lgm jaJi tdjLLjl! ^Li! jL^a ^i djjjI! ai^J ^ju ! j&L jjjL ^alLxl! j! jjaxL! jallxj 

! jlajjj jl ^lLxl! j£lj .1 * iLj c<jjjLul! 


Amj ^uJajl <ajUxl! CjLLjI! ^ jjjc.jll! ^a! j-Q "Laj tilli ^^c.jluj! tjjii ljLjujVj cljLjujV! £>i^J 

<g_a.! j-L oJjJla. Amlai! j ^U&LL oJlC. C** ll /jjj 4<_JjLc.Lml! (JjSJjua-G ^xua ^uuLjjj £.<__ixl! !Lb (J-aaj ^xjJaLuaJ A_naL 

.CjLLJ! ^Li! Jiqn^ 


(Cloud Computing) CuU-J! mjpJ' 

l_j jjajLa. jLg_a. jj L <j! ciLuj jla ;AjjI^ x2! AjjujjaJL majxj CjL L» l!jL4j1xa 1! La.jlji£j <c.l n«o ^i a_Aj3jjuua1! a jvil! A_ml! L!jj ^! j* lW 
.CjLLL! tiilj (Jilj jjjajj (^jL, Vj cA-sJLxaI! Vj c^LjV! ^i a_j£!jL! ^Jc. jml . bjii-a cIjLLJ! j>4 jjxl! !Ja a^Ljuj jjLj x jj ^o 

Aijli ^al! jkl! ^l! Am^aauujl! d j^_a.VL AuuaLJ! jj jajil! A_aLouaj A_aJLxL! (JL ^^Jc. -Ixuxj La.jlji£j djLc. JajomJ! Lg-^ajg '<\a ^i AmLauuJ! A-Jjuj jaJ! 

m!jLl! jc. !-iixjj ^gJc.lijj (^jjj JlJjj djLLJ! aKjLL j 6*jj!j! 6A_aJLxxi t jjjml AilL* J_i!jxa. jlaLxi ^i Sjja.juJ! (Super Servers) ^jLal! 

(JjaJjja cdljjjjV! JJC- Lg_j jLuajV! ^JJJ tAm -aauuJ! d j^_a.V! j iu4 ja_ll *jjj-la_xJ! 

.mL-la. ^gJ! C' \\ y\')A jua Amfljl! ^cus! jJ! 

jxiL AilxmJ! ^jaV! j-<» jjjxl! LgJJ 4Ajj!J -lau ^ajli ^aJc. JmLauuJ! AmujjaJ! jmj 
Ig x JjL tlglqKl tl^jliUaj ^AmLauuJ! A-JmjaJ! ^! jj! tAmajJ! A-ml! ^AilLxl! djLjlxL! 

.jm£l! fJxl! !J^J t JU\ jl jjiKl! jj5£1!j ^Lxl! 

cilLlj 4*lml! CIjL jlx* Lloj ^alc-j AmLauuJ! AjuujaJ! uJL jua ^ jy x> jA L ^jjjjuj 

•JmLauuJ! A_Jjuj jaJ! <L.la. ^4jji <—Sjxj j! Vj! 



O 


O 


& 




Infrastructure as a Service (IaaS)- 


- A a A_jiajJ! Amjl! 


.1 


jLamjuj! <.4Km c :> ij-s tAmLauuJ! A_Jjuj jaJ! *L.la. jxi ^uujLujV! t jjl! j 
((Jjxjjj Amlaj! cCjIKjjoi cA-bJa! jja! £ j^_aj 4^al! jaJ! (JLa) Arnajj AmLjlxui A_m 

Amazon S3, JL .J^iiumJ! ^Lj! L$j jjjLa Li-iaJ! ^ijj* -iJ j* 
Google Drive, Drobox, Amazon EC2 

Platform as a Service (PaaS) - <L^ A_mmJ! .2 

jjbjj t^aJjujj t jLla.! 4 jjjLjl L—illal! Uti^ Amj ^a^jj ^jl! AmLauuJ! A-jjujj^J! Li-ia. jj jL! jjajj ^gJ! (PaaS) ^•i^ Au^ixJ! jj^j 

j^j jj\ -v l jJ! ^Jc. CjLuaj-Q j^c. jjc. Ljlma.!j djLa. ^qjjI! jjjlaj ^i ^jL^ ^ 0-d! jjI! (jjjLaj jAa-cjmJ! (^^Jc. (J^ (_^Jl! ju»V! 4dj\amlajl! 

Microsoft Azure, Google App Engine, OpenShift ^ 

Software as a Service (SaaS) - jUi .3 

AmLkuuJ! AmujjaJ! ^lxJjj jja jj JA^ Ac.ja-L<4 jj^l L LJLj L_ illal! L-Jjma. 4<_mjjjV! JA^ djLamlajl! j jJ! j^ jjl Aijjla (_^j 

!L ^l! (JjkUL ^VnuxJ! ^jLj 4(Cm^ajj/ jj jlaj) ^LLmaj Arnajj A-m jxi L^<4jL L ^cui!jjl! jj!^!j AiLiajjujL jj^jj-<J! (^J^ 
Google 66 J^-^ Lb aJLV!j .(^jll! jLg_aJ! 4(JjmmJ! L_fljl^J! 4L_Jjj <m2JJ!) (Jjma-Al! o jl^-a. ^Jc. AJaJjudJ A^m!j ^a!-lajLujL jmlajl! 

.Apps, MS Office365, QuickBooks Online, Salesforce, SurveyMonkey, Halogen Software 

<mLjjjj j-d ^aA jiLlai £a jjj jiaJ! j^ ^LJ! tmLjixxi LlC Li^aJ! (j^j juJ AiV jLa 4£.LJ! <mLjixxi Ll<j A_jj (^A diLjixxJ! j! Ljj 

;JL1L £.LJ! mLjlxui LlC ^ AmLuuJ! A-bujjaJ! mLmlaj (j jj L!Aj La j-oj 4^xmaJ! ^aj! jj jjjJa A_lajL. ^xjJajl AmLuuJ! AmujaJ! 


4 ^LlJ! cmL^jix^Q Am Iml A a 1A£ AmLauuJ! AmujjjaJl Ammjl! Amjl! 


.1 


mLjixx A alC (jL-<4 ^i d-Ij! jl! mLjjuJ! j-d CjIxI! jjjuajua 
jLJ! mfljj^mj rni ji! (jjoij (^i ^arni! jmc.V jjj aKjLLJ! j A_aJLxxJ!j jj jajJ! a1! ja. ^a!LjLuj! VLj J! jmlajLouJl A-iLj Amj uLL jlc. ^LJ! 


MUi^ 
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Graphisoft BIM Cloud, Render on Cloud^ -did t> ‘<Jj& 


^aJJ Ujl UtlLxjl j-G UjI xO'N \i dUb Clla. IaL l j ‘g^!U*^' U^' U^ 

.Autodesk 360 Cloud 


A_Lil£Uall jjjJoMI Ajjj c'* ll i>,o'iM ojjL»x>\l lU\£jLJ! j-a JuUtJI j3jj c* % m $s.Lh]l UjLqijLl-q ^LjLoj] L-la-^ <jjI_^uu3I <_UjjijjuII 4 ks - i\a .2 

;-l3jj-ljt ctilLi 6 jj-lhj^ (Jjxjaull ^Uaj jc. jJaull <Ljj-uaJ UjLia. -^jjl jjjjjj jl jL.! j jJjlaJ (Jj^uull c. q j 1^^-lalLuiU <L-laJ! oJa (I]j]j^ 
Microsoft Azure, Unity Cloud Build, Oracle Cloud ^ c> jU^Jt j^ u^!t u^ijj (Ujj^ tjjldJ 

.Platform 

\ g JJC. V j 4 'y Wi'L 4 jljujI jll j djjujIjjJI 4js!>Ix] Ijj^Ja ^aA jj£I ^ jj]| IJa (JaJj LLj!! (ULjLtui <L.-1 aj] <L-W£ 4_uLauuJl 4_1 juj jaJt 0-atjj # 3 

^Jjual j-<aj 4 0x»ljjJ! ‘Lljjj” jui V-U Uj_ 1>JI «jLlLujJ)) ^-lajLuuJ! ^JjjLj UjLaJjuj <-jjjL j! Uu CjL-L ^J! UjLj^jj]! jui jjUt]! UJjau Cliia. 

ili 


.Autodesk Fusion 360, Autodesk BIM 360 Field, Graphisoft BIMx 

jui Aj V jL c( j^-lajLuuJ! j CljL-laJ! (jjj jui jjj) L^jLj (.la.! j]| <L-laJl -ij jjd) Llklj 6Ua.jm 4 jjA ^Jt (Jjjmajil jaJ SjjlLJlj i^L j]| La (_]£ 
jui j| j!LV! jjasj jja-j ^ J^ l jJI ^Jc. 4-iakUijj]! cjlL-iaJ! (J£ (JjjLs i jjLtj]] L^c.Lj| jjajjLJ! 4 * u-o't j ^ jJl j 1 » jjj't j 4 ^jLLxJ] -ic.!j^j jjjjuj! ^jJaj 
?^li]l L ctJ]i (Jj 2 j£Jj 44 JLLJ! oL ^i La.V I g jc. LjUajljjuj UjLLJ] 'jjLa.^_u_a jL’LL ojjjUa UjLj ^jJI LkLJ! oL UjjLj cUjLLJ! 

(BIM Level 3) ^Sl 3 ujL-1! 

(-UL-^aj^vJt jjj (JuiLJ! jjLj]! L—Lia. Ljjjl! ^JC-V £Jj<^J ^uaLuJt j| juJ! 4 jLaj s-LJt UjLjLl-o 4 'v Wi\ dJLJ! (J jluiLl JfixJ JajouLi! 4 ^q j^ Lj 
jui 4 jjL^_J! 4LLJt (Jj jj 4j| oLl j3 juiS c^JjJbUj 4uuoij .WLll ^JjaJ! !Ja ^Jj (Jjuuaj]| (._flljJaV! £Jja^J jfLjj ^ jjjouJ] .hL ^jjmi ^Lh'hnt jjjJa jc. 

.iBIM L>^lJI ^fJ! uaxJ! 4jiiAJuu jjJaaj L£ j! Open BLM ^jjLJI ^jj!! ^jujL !la c_fljxjj # <_jjLji*uJ! L_jjLjaj luudj jLLLi! 



T 


i 

SIMULATION ^ 

C: 

1 

VISUALIZATIO ^ 


BIM 

13 


Connected 

Infrastmctire 

Analytical Asset 

Modeling 


Construction 

Design Modeling 


INFORMA TION MOBILITY 

DESIGN C0NSTRUCTI0N 0PERATI0NS 

- IMMERSI0N-> 


Building Information Modeling (BIM) 

Design Authoring Tools — Analysis Tools 



jjLJ! 4jjjjla ^-j^j ^Jt jjlL-j j! jj-j ^Sl 3 (Uu- 1 *^ 1 ^^ (> j£aU! ^ j* * j V 
jjji ^JaJjujJ j! jjajjLJ! jui 4 uL t jV! (_^L o\ jxilc. L (J£ £a 3 j Jt (JjxulJI j 
^aUkjjuLj Vj 6^i!ji-=L! jl£uJ! (jj^aj ^i jjfL j! SjjjUaiL jjL (jiilj c4 ^.UlJI 
j aj Lj 3 ^jjLu (J^juU .hu ^jj ^-ijAj Sjtjj jjjajjj jjlajL c<L.-laj]| ^xjLjj jjdfij 
^xjJajjudJ j! c J^k 1 j]] 3 (UjjjuiL! ^uaj- 4_j\i 6tU]i jui Jjfj (Jj # jjji]! La ^.LjaC.1 

uL-V! ^jiJ <jj) jjjjIL jLudjV! oLjuj! L ^! ,hu'l ^jJ! ^ijAj (JLujj! 4vWJt jjja 

_£§! j]| jjaj! LS^ L& £>Lj C> 4jiij]ajJ 

^3 4_a. j*iL\l *LJt CjjLjixua 4 v "Wi jjuoLui jui S-ilijjuiV! (jLaJ! j^ 1 LAj 

4ujjj-ua jjiilj 4jjjxual! 4 jLjLlaj .hjJI ^lJ! ^LjLj ^LjLL ^LJtj]! (JjJjujuJ! 
Sj^Lj ( ### ^J! t jLlll] 4-l3jJ-lj! 4 (jJL 6 jj-ljjj) (Jjjt-uiJl 4 ^Lljl jc. jlaJ! C_fljuuaj 
4 jjujjjU! jjj! jjc. ( ### ^J! 4(jjj jjjj t-jLi! t eiM^LL j* ^. 11 LjL) 4 qVjhxt'l jjj-^jlgJ! 
.u^- L?' juaj dl3j (j! ^3 ^»A-Jju4 (_g-L. jJjuuJL jlU* A 'l £-iAa. 4_JjLuui]! 



i_uijiiLu 
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(jl j <^i (^aj&LA! Ja*J ® Autodesk Revit 0 *Ujj ^VLj <j (j-alvJI ^ jjAaII L..iaj jjja ji ^ Jta jl U»jj l-l^juI jla 
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*L3I UjL jl*_xi 4 'yWi 0-d! jj jAj <L$.! ja]! a!jLU ^gjtjjJa]! jjL<J! (ITC) i-cl n^-Al jjuuj! ciAj 3 Ll q\j> 4 » n*o jli i jVl ^i» a\ 

i_a.l<ij]| ("ilL (Jvli UjUUj]! laia 4 jKj& ^ jjj£ 3I jjtfil! i. in*ii CjLLU jaI! jui 4 aj^tl DiA LVjj j .^oLil (Jjjt-iuJ jLLq 


60xi!jj]! L. 

^ fiij! j]| UjUUj]! tillj 4 y \\ * x> J t jVV! lg WVnuJ ^L! 4)y <ajj]l W-ajuil jjUj Ujjjli]! <Jjuo3juj ^ ^aJJ L-JC.V lK ^^VjjoiJ j! £3 jld! j-<i Jjjj] 4Sjj 
(JjLj jlv ^gic. 6J^U AjJ^aJ! 4-2LAxij]| UjUa_xijj jU j 6 (JUjjoia]! ^ L <JaU ^ UjUjJjj3! jjc. ^v'Lxi <L.j>a ^ Ja.li .U .laJuil ^aJj]! ^ijuj 
(jjjjaiU! ^ijill (Jj*uujj]|j AKjLLA] AjjujLjV! fi.jc.U31 jmj ^lilj UjULI] Sja ja3! 4 jt n^-all jjaj jxi aj V jLa t^UJ! UjUijLU ^giab 

.*L31 UjL jl*-^ 4 v'uj j-a Uj3U3! 


(J]U !L j .JU3! ^i UjUj£U! ^ j» a ^lc. JaUai! jUlauAI ^jj]! c** il qjjLj jjj UjLjLL! L]j (JU3 iKjLU Li <c.L_a3! juuj! UjLU c. 
djjjij ^lil UjLcKI! jjUj j£uj 6(JUU! (Jjjjuj (_gi*^ .4 jb» \l ^gij LaULi! s ^n^»j 4i! L£ j <aVLx> jjjLj <J£ ^ i Ll jjaj 4 v W SjIc.] ^i! A_aLa]l j^ 


.^giaai (J£juJ i-ij! jiU! j! LiLil 4 xijqll ^i Uj! jjjar jll jLl <Uj*U 4 qKj\l c. ll jui-\ j ( 


*USi uUj (jl ^i 


(Intemet of Things) ^ jJ\ 

JaJj vlKxij jVU .^UUVl Ujjjjjl J\ (jjlaj]| jjjj cJ^luiuAl jc. L.laj3l L L'sxil jU <j]j .(IoT) lgUaxJJ ^LjVI -i*JJJ uA3l CjjjjjVl jA 6^*J 
^LaiVl Ujjjjjl Juaija ^(JjVjj L>i ^£,il nvi Lgil Jj . Jax 3I jc. l_U jjj (_^Lj Jaxj (^L (^a cUjxj] CjjjjjVU AjjUj$£]! j\ ijjjjiK3V! S j^-aVI 
Ljj^.Vn ^_ajlil L jLg_a ^ajUj .VjujUa]! Sjl jail i-^.jj (_gic. t-_fljj£j]l Jaxjj . JjJaflLl 4_a_xaUjJ jjajxJj 64 _aL 1 jjiL. ji3l jj jUlil jL^.^. L_fljxJjai 

. jUaill JC*ja jC. jVUj V <_ 5 ^L jjUj 3 ^-UjuLI 0 j^i3 Ljjjuj ^i jj]| 6jjjUaJ 

jJal Ua dcjj (JLU U^ !j Ja£jju 11 ciilajj j^AxAl j-<i UjLU ^Ajj] ^LujVl i-iljjU jxu-ia jUil jai Ujmj ^LcVl dijjjjl jj^j 

.jjJJI^'I jL^ ^<i Lc.Lj ^qL iKjjai 2017 (j^jU (_^ uLujL jjLl, jnj.ll 

^C-LaxuaV! ^.Li3l j! jA ^ijV jjjLjIj .^C.U)axuaVl ^Li3! AjC^.! U^]! (JlL^il ^aUil L-Ux jJ L3ij Ijjjulil jJjma^a ^ ic« L L jj jL ^ili UjLil (_^J 

.L3i j>i Ijjuj! Ljuj j! LUil i-iiud! u 1 UfLaljua jjL 3! ^Jju^aJ jl (JuUa-U! jua ;L]i Uj^a-J L^jc.j iLljj3 jjLL Ljjjuj 

Lc.Lj uLajj Lc. 4 _Lc. Lj£^j L jLU cLujL juL! LjV jc. 1 ,\\*j 
i-jLuui! jiaLli! jm LL<Lj VLjLuui! AjjujjLU JxLq ?jjjjjLj 

?((JjVVl) LUjJjjllj 


4 KxiJ^ .(jjilil Jju^alx]! VjL^J V->J jl j^ftj (^C.U3axuaV! ^Li3l ^aUj 66 
jLi] j^j (j3. jLujmj jjl jL (J^aj 4 Li ^j)>^>i SjLIj <juUj ju> (jjLLV! 
U .a^jjUl ^aJJ ji j£-dJj tjjjaLil ^.^Jail j3jjJl jjJaiiU jjjJ^a-U! 

^cjj^(jiiLuj- 



L-ulJl/Ml 
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^Uai] ^jJal^psVI ^ULUI 

C-L J\ ^bj (3 jiA-l OLw5^ l-jLm^ j AUUjJI ^Jj^l^i) : Jj^) ‘VLjJ! 

jua 4 -LuAjuj tUiii£ ^alxl! (JfLi^-l! Lajj cCliijl! ^cLjjj I Lj..'j Ljjj ju-aL_j j (j jVo^ (j!jj*J! (j! (jjliil jAjj j3 
(j3ja1! oAoLuL! ^aliaj oAaJ ^jjJajm jjud jjdU LUjIC' j£J i4c«jj!L<j ^jjJalj-a C. iA^JjudJ Cj!jLj (j£uud (^gic. UjVUU! 

J L>U' ^ixi <jjlL«a ^i 4 £jLL CjLUUjuj! jjajaA j! jU-d! t^^uJaljjsV! (ULU! La c. *q! V^W 1 Wg Lq (JL <Jj ^UAjjI! 

.^g-Lc. ^ DjLLc.! jjjjjj (j^ (jU 


p-c' • f 
jLj I ^jwwU^* 


oLa 6*L3! CjLiji*-xi 4aAAj ^Uaj (JaC. UjL3! jm !jjj£ UljAjjud 4.U>ijC. 4_a-xijjl! CjLlI (JjjujL oAja OjL 4 jA 1 (j-a 

L3ja. AjLjjiai! (^i LLuJ! (jLLll Liaj! j ^CjLLji! -jc.!ja jji^j Lsi!j!Li! ^OOP) ^jjiii (^qLD j!j!LV! ^cj!jj3! 

jjjc. (j! t^guJaljja! ^llc.jj^aLc. ^j ALjaJ j £>jjjaJ jjc. BIM UJJ L-*Jj! (_^j 3! <LjiaiL <J j£jj V j! aljj V Lj£i 
Ujj3jj jj j <4J! (Jjj^aji! (^i 4jjxu*a UjLji»-Ai! (JS! (^A j Ljxnj (J£ju1j 6jLu! (JjjJSJ j! £_l3ajjudj 64.L!j cULjkU! ^jx>*s (Ja-s.i 0 <vni (^i jjajua 
jxj jjj£ J!jaV! ^iL ^i (_gijjjud j c4qVi-sx> j!j-d jjc. j-d Aiijxi j! <judjLjL Ja j lg*Ljtk j SjLL! ^jj Ljxji ^jL‘imuu <jjujLL! Uj! j^V! 
^lAalLud! L3! j <jflJaj Ljaj! j jlLkj j AjLjka j j!ikj 4 »jjL\I (^i J£ !i! tLuudLi LiL SjijJAi! Li!jJ ^JaJjudj V L 5 "^l j^_aD CjLjkJ! 

(^UL J^JudJ 4_xilg_AJ (»jL jA j tAjjLudjV! AjflJaj . jViM 4K jjj ^! j!J-L! dLjka JxiL ^l-lajLud! ^JaJjudJ jjAxi! (.4 j jjLj <C.jVLll oAjljua 

4u^a!lL Ljaj! Ja*sj j j-Axi! to. JqVi J 4 x>j x> i. « 0*1 jjc. <k!j <jjja-U! AijxU! j 4l 4 K tL\l jljxU! Ac! jii taij (^j! JkjdJ ojjxjU! jLa.V! <» Qj^jj j 
c_aLud£jjud! j <j.\iVqjll (^^i! JAui! ^Jaj o jiajjud jxi ^ J>ii !Aa 4a$a LjLLV! CjLjLii jkji! (_^i <jjtLU! oLa t j* ji! ^ ojjxIL! AjjLudjV! Lijjk 
J qVi-\x> 4 jVL i Lb Jaja-U! ^Jlxl! Jjkj (_^i 4jq]Vix> j 4j>^jj Cj! jLi! *L<i (jji ^jjjj Llc. 4 >jjj^ *Ll! (jjLjlxxi ^Uail (J jauudi! fJtxi! 

(Black box) JjAix-ail ^ jgi* ; IgL aj V <x>UL 

In science, computing, and engineering, a black box is a device, sy£tem or object which can be viewed in terms of its 
inputs and outputs (or transfer characteri&ics), without any knowledge of its internal workings. Its implementation 
is "opaque" (black). Almo£t anything might be referred to as a black box: a transi£tor, algorithm, or the human 

.brain 

(https://en.wikipedia.org/wiki/Black_box) 

43jxU AjjlkJ (JI jjA L>jq 4 jLjLg j 4 j11L, < U 4-IVAj (—fljxj jl jLn (jjajC. jl ^liai jl jlg_a jA 4 m.Vig \l j <Jjj ja-l! j ^jixl! <^9 AjjjV! (jj.Vu^ill 
^LD (_^L. j! 4jla jj!ja. j! jjIjjj jjl jj jjfL j! jLn (JLlU! j ajjj! (jj.Vu^i L^_j! o.LjV! U^ ^j ojLjV! jLn 1 jLc. ^L-Lc. Li! j 4_ik!Ai! ajjVj 

.cPLuV! 

Lujj LJ L£!ja! jc. Sajxj cJ!j L oAixx> djLjixji jjl^j L-jV AjLL. o-Iajjj jjAl u^> (^a 4xjJail (^i djUaijLi! j! (Beam) jiljL! jl oAjc.V! 
V Lj£i ^jjL <3a c1j!a j 4_ijjjaj LsjLui cLjjLj (Ji^L. jj Lija. l^aLjj^! J Aa ^\l I^Kj I^Lh aI j-UI jc.lij eijLil j djLjixAil jjax j 
O-IAjjj (jjALja (.“luijl ^ 5 -JaljjaV! BIM ^JL (^ juuaLxi! 4(Jjjjji! L£!jA! (jUaj ^ jL l^-L<i ^uj3 (^jAJJ j juuaLxl! oAA j!jjj! (J£ lla- u_fljxj 
j 4 ja.x>jjjl jl£aV! jJjXa jjjaj (jUI j 4uudij 0^Ljj3I 4_j| ?AjjjV! jj.VuD jA jj! !ij cLjjjj 4ijjx^ oAAaji CllL<ijk<a 1 _£j 3 ^uJaj LjV !aj! 
tlfrjjk-aJ (^ii! (jjLjl! jj jL^ 4-^U^ (^ 1 g » a (JjlxjiU ^ajL j! j)JjAiLudJd£ Liic. J cl^jkLajj J L^jUa^.L (jjaxU! I ^ xjaxJ ^xj 4ic.lij-U! CjLji jj! jaJ! 
^LU! diLjixji 4 aAd j 4^<Uaj! Aa.V (Jjaji£ c** iq.ijj| ^jiLjj 4iLud-U! IglLl j3 j l^J 4iaLaV! Aj3 (j! (_g-L c. 1 » »«o\l jxi jj^jjud (.“l.hj j3 (_jlL. j 
(jAa-ji! ^ijj j£i jja!jC.V! jjj 4i^lxi! uijxj 4<alc. Ac.! j3 LjaI CllLjl! VoAjAa-U! Ac.!jU! Cj!a 4_dAjlijl! (^uudAj^J! J.iLMl 4-Uajl jc. Ljia. (. jjiaj 

LaJ Ajjj ^jl! CjL jixUL 1 ^ liaaj j I^jjIa! (j^ 3 *» iLud^Jjudl j jLud jua 4_diai! L_jj|jaJ! (. iLud^Jjudl jA jj£V! 

4LLu (^fl Cjijji! 4jjj ( _ iLL£lud! (JjLLla jV! L! 4ia.V ojjj£ ^jjJaljui (^3 Ajjudi! (jjAL-ai! ^aj^iuj J^ Cljijjl! 4jjj ( _flLud^jjud! 4-JjliU (jjiajjjud 

Lijja. (Jiji 4ijL-ja (_^A Lajj 4jjJaU! oAA ^jjudl (^uixj ^aUaj 4 xjLL jc. I^LAj 4iliU! oAA jj^ j3 4 ^Aj 3! j jiaJ! CljL<d£ CljLLuda. j 4-n^j3! (_k!J-U! 

^l^-jjj Lj 3 ^JajljjU! j 4-jjudLU! 4-ijjudV! ^ jiaJ 4_jjudLU! 4jja'J! (^g-k (Jjd-aai! 4 j j djijji! ^UL 4jjLi (^3 



I_uIjIjlu 
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Revit 2016 - Service Pack 2 : g&ul! ^ J j.^' l > j l ^ljJI 


Frep^rfies 

X 

(Jj 3DV«w 

3DView:{^D4 

■*■ | 0i £d*t lype 

Target Eltwafcicn 

2675J0 

Camera PaiiticTi 

Adjusting 

Idenitrty 0#t# 

ft 

View T«nplate 

*.Nofw> 1 

View N*mc 

{301 

Dcpcndcncy 

Indtpendcnt 

Tiflcfln Shect 

Pha^iing 

, £ l; 

J -V " 

Phflsc Filfc^r 

f ShowComplrie j 

Phast 

n«,* T 

V P5 

V ^ 

^ 11 A. 


£j|^)]| A*Jl — Ajj-ajll (J^.lj-dl 
: aAw jll J ^.1 jJI Ja*a j Phasing jUui manage <> 

, Jj I a£* jLxjVI , LL21 j ■'' s, I' (j^jU^*. JajJaJ Jq'.I j o JiC-1 <_).. & A - . . j. I 

Phase Filter : Show Complete 
Phase : P5 

<>ai j ^Pl A-UAj]l <k. -> JI <> ajCojl <ajj JjVl AjaxJ!) A q I‘~.A a A-Joj Aj^_)-. <> 0 A- 4 C.VI j-o J£ £_Aaj] 

(P5 <> o^UJI j .... tP2 <> 

Pt’DPHtlF!. 


App!y 


^.^J! j aJI jVl j ^Li]! ^jaxJI j*^ 'A 

^lii]! j ju*]l Jiikl -k*.:5U]j Phase Demolished = P4 

j <jauiLiJI <L^.jaII jiajaJI <L^.j> 4 j! <- -lljudj ^ju!a]| jpa 

^Alliljj C')a\ ^3 ^jU]! ^ja*JI jjfL <l^.j-a]l ^jlA 


C500 


SuutCuril C*lunTni (1) 


| £(W Typt 


lm*$e 
Cpmments 
Mart 

£ltmtrt( wnw 
Phasing 

Pliase Cretflfd V P1 
Pfttst DffflClilhed \m 
D*fca 

BmjpcnmdB' 1570JS 
^roperbeii hdp 




^uAil ^>^JI j aJI jVI jlu j ‘J-JLill jj-^*JI jLlail 

j3 JJA*-1I ILa jl ^gJl L^ajj A )Y)')\ J o!>lc.l (jL3l <Jli (. JUkiW IjJsjI Aq kI\aW <> 2 a]Ij]I AjA*JI ftlaikl Jia.5Li]j Phase Demolished = P3 

jl j£-u j Temporary j* jj^alic. Ui <L^.j^ ^ j U jUUI ^jj ^UI j^»I \*W J£ <.\$ xuVi <ji<ij]| <L^.jUI ^ j pjUUI ^j 

.pUUVI (^i I g x^Vutn (jjli Aj3jxi jjt^aUc. (jl jl i t u>i\l ^Vuuxill lJUII j>4 U ja. jj^ 


j Phases jHkjl j Manage <>1^1 J! ls jC Sj- a*_J 
Phase Filter a>~o Jl jiiiJ 

j^ U» JI >j*j Show Complete ^Uji]l j! Jia.5li] 

jj^aUx!! J <j]LaJ! 4_L^. jaII AijLai j (J^.1 joi ^ <UJ^.J-UI 

4_xaaLlJ! jiajx]! j3j A_i]LaJ! <L^.jxJl aJj^.j-<J! 

Demolished <!'j*]l j^U*]l Ui tCategory <J£j 

Not Displayed Temporary AJayUI ji 

<-K' J* J oAja.jUI j,^a U» JI (jbj*J Show All ^Ujl]' 

Uj 4 Lj ASjjU <JjA*j Axj AjIUJI aU j-al] ASjUj Ajj-oj 

< ■ <i . ^l l jl" jc. t. JUj jsjij jijj (Overridden) 
Ajxj j]| Ai^jJI <> oA j^jJI j. ^~.l II Ul tAj]J (_£i]l 
Temporary aj 3>1' ji Demolished <S'>4' j - a U» JI Ui tCategory <■ Vi . ^> <J£j a. ^K' I <_>j*JI UjblAcl <jaj Ujl^Jj>! > Aila aJUJI 


-'h.jj.rq 
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RrojKt Phases f FhaseFiters 


GraphK Ovemdes 


.Overridden <Jd»J' JSJJ' <iij 


Phfls* Stilus 

Projection/Surfacf 

Cut 

Harftone 

Miteriil 

Lines 

Pattirns 

Li nes 

Pattems 

1 E^i sti ng 


OvernrfE... 

iPhase - Eiiist 

DwrifllisJied 




Hiddcn 

□ 

Phiise-Demo 

New 





□ 

Phest-New 

Temporirv 




y/////. 

□ 

Phese-Ttmporery 


.^UJfljui — .jjJLa. — (Jl j-a — ^j^.j-a) U^ajxll L <nu«o‘ll ta3j ^IjaII j jj^aLxl! jl jll j jiaj*JI <SJj3a (JjUtJ ^JJ c. qjV o!>lc-l (J£joJI jJJJ 


; L*£ ^ju-ajl (filter) ^-Lj-Ul cLblflc.] jUu j ^lsuVl (_^DL11 ^aW ^! c_iAijl 

Phase Filter : Show All 

Phase : P5 

^jj CtJljll j (^iLll (jb ja*- 11 Lal AijLuj 4_nxi j (J^.1 j-<4 jxa jb j^.j-< 4 jl q n«ox> I aq j' Laj (j,iL<ij (jjh 1 u«ol flfl £jl jll j (JjVI -ijA*Jl jl Ja^Jylil 

.AjouaLaJl 4_lixijll <Uja1I (Jj3 La$j 11 j! ^aJ AS^ La^uJajC. 

AjuI jll 4_iLajl! aUjaII ^Jj _*ajl flLuVI ^^Ll! fl^juuJl jiajC. 4_U.jua JJ*il 


Phase : P4 

Lujj 4_UjuJl oJa (^fl 4 j 1! jl ^aJJ (._fljjai jiajxll bA jl ^gJl SjLuj^LI JaiLLa (_]£joJ ^JajL^s j^Jai j j-a.vi ujii' jj juai jj«ii Jj=j 

<iV jgJaJ jlfl dJLl! ^ja*J1 Lal tJ_llL^J! <L*.juJl JJLiLuj 4_lLa j 4_UjuJ ^ ^ j <j£l <L^.ja1! Jj^jui AS^ ^flUjll jjllL (JjVl -ijA*J! J^ laJ 

.aJILJ! a_iL<i jll <L.ja 1! ^i Aiill j\ ^j 


JUljll A_lL<ijll 4_UjuJl ^jj^ail ^IxjV! ^Xl! fl^uuuJl jiajC. 4_Ujui J;Ltil 


Phase : P3 


Lal ;JUL1! <U.juJl JijLoi (J^.ljm ^i CiilS L^iLudij <Ls.jm j£l JULjII aUjaII ^i jbj^j-a 1 ^ iV j^L»j jjL (^Lll j jjVl jj-ijA*J! ujj 
L^iV j^ L*< jl <juj^LiJl j <xj! jll S-iac.V! Lmj ^L^judfli <L^.ja 11 ^i Aiill jj j &jLudil dflju* ^jac. <ij£ <. qL-v ^ juaLa. jjL jg-lajA LtJljll Jja*J! 

.ixj U jLLil ^jj ^aJ (Aiilbill) <Ls.ja11 dU ^i 

j jIj jll Ijfll ;Ujijjl! ^xiLjj jIL ,Vq*x> ^xiLjj ^<i IVi^sjv^ai <.L jjujV! (jj.Vu^all ^j^iuJ LjjjlLi jA jjLoJl JLlL! ^i ^LjiLkl uill ln t u*i J1 ix>\l IJa 

^j^im j Ljxtij jjxj^ ^j jjuLg ^gic. UjljLlkV! e-1 j^.1 ^tilc.jjLLd A^-lul JlijiVl Jjfl ^jjujV! (jj.Vu^ill 1U jnsj jjxj^ JLb (Jj£joijj ^fl ^j ^Vjl 
dlflj V tL-lj^. ^i jLill <ll_a. AiLdJ £jJajlL ‘ijjjill j 4jjq-s\l ^jjLuuJl ^i U1 tluJajl Aaqa UjlflLjal j 0 *Ljj 1! (jlLjl e*bgfl ^aC.flj 1U (J!b 

jl£ jl Lfl^jUaj 6j^Lu jl Vlj^xo V AjS UllajjJ (_^L (jxual jlxi L_JJj^J <L^.Lui jA Ujfljjll .flj^LlL <L£j*uJl jjmafl L_fl jjuj 6 |Ujl*fl jli 6ciU.!>Lud Auljfll 
a^£! j-<4 j (.^LnVi jjjlai jc. Ujifljj (_^L j L>»jj (JU_a 11 !U jjlkflj j_jbll l_aVV 1 <ill_iA ji Uj^ j£ii tvlbc. j vViig x> ^i j!jxiLudV! jA 

.<jufll_L<J! Sjib ^ jlU LiU. ^ jatLoj flisuLl ^Uaill 1U LLLa. ^ cililj±k 
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aJjI! j l1)Uo£ (. j\ ui's 


\_g_Lo (J£judj j! jjS-oJ 4 qV^ ^ mi.JL <JjjolJ! CLLu^IaI LolLla J c jJjV! ^ca>lijJ ju> ^sl jC. jja j> j! jJJjuj! (X_llajjudi 6 J jJiJJ La£ !. Vq* x> ja>V! (JJJjl 

4_Lo l_j1Ll1! j <1x^.1 jj> i'Nj^ -i*.!j ^LLijl ^g-lc. L—iLij^l(J! (J£ ^jJajj L_aLLl! <J-ic. is (^iljc.jjall L»U^ j li-^jj j! Lo! c jjuVl (_^jV\j LaJajuj 

Ll)Ljaxa> !i! ;4 j Ujjj (jill lajjudjl! lJlLJ! jo> 4^! jjj! j-LxJ jA j tlg-LaJ ljx3j j <a^o ^LojIsl-o ^lijjVl jV lAjLLa* 1! <■**^ Ujjjj j! 

^olijj (JL^J! jA !La <-ojb jj£! j (^LJ! j^ (_5-^c.! Lo&.ia.i j£i 6*i.ia.lj <jc-LJa 4_auiil j^L^aj jjaUl (jjjl! j^ ^ ^ j c. iLJl 1 ^ 

iil Ijifj j& .^i jaJ! jL.b <lLJa-Lll CjLojLlJI j CjULjjI! lLV! j CjU-q LiLja) j£u>j Uiia. ciijjll ^lijj <^i LLLjiL£j>yi iil lLjSL <j-iJLi CAD 

cJjLlo£ L_jLaia. Aij j! cJjjj jll (jjUj ^3 ! jkj t J jjujV! (jjJjju<all jL> 1 a\ LlLjLLo aU l " u j\ __ V (xjal\j ?jL^ jlijVl ^uolijJ jja ^a! jC. jja L>L>^k j! jjJjujLj 

^-laiLuuo (jx9J jl j£u>J La£ (^LiLa. ^iljC.jja ^Jajai jljJJjudl ^ll (JlLijVl j 4-aLii]l (_g-lc. ll a\c* V! 1 i*Xz>j j l%-2% o£ j 

(Jjj j Li-lJ 4.-Qj\..ak. L_jLud^ j£u>J 4ja.LudjJl ^ajlx-o (JjlLudoi L> >. j ^aljc.jfla ^Jajud (_]£judj j (JjL.! Lj^ji^ l*iU jl (xjaijudi (jjLLall ^3 t(JjjlLdll 0j>lijjll 

(jj^L^al! Lj^)U^ &U t\jjudaiU L_jLudaJl Li-j ^cjjjjudil J 0 -<alijjll (jj3 jj> LjJ** 1 ^^!! ^llL Ij jjj 4jj l jd^.z>\! ^uLiil! jjLL ^ai c<x» 0 -olijjll (jj>LxJj l_9j£ 

.Lg-k- CL-laji ^^jll JjjudVl 


NOTE: The cut and fill volumes calculated by Revit are approximate, generally providing results with +/- 1% to 

2% accuracy. Revit Help 
20000 





0 

0 

0 

s 



0 

0 

0 

4000 





gril! j (Detail Line) +JU1! j^j' Site ^ ^jj ^ cjjUx* c_JlS j* ij^ ^jjLL> * l 

#< ^3l jO jjall ^Jajudll JalLj i**^ j^i j^ j j ^ \ ^ .a-laldxji 


Ljui ^xdiai j Place Point J^Li j* ^LL ‘Toposurface jLLLi Massing & Site <aj\L 11 j* 
j*Vl j jjAI! ^jaI! chjjj l^ J^ + (Elevation : 3000) jU*i UjLU Jl LjjL^ ^UijVl 
c3A ^jVl ^ ^ j^i L^j^ ^jj Toposurface jUll j lsj^' *j* j*L?l ‘(Finish) 

* jLudjll (_£-l! j^uudll ^lc. jdoaa-j L_Sjjud ijuV! (^LUll -l^uuLoll ^3 ^jjiu—all ^xjjaI! 


^LLil 6-1^.! j jlo jl-lLoJ \ aq j-sL>k» ^liijl (jjaLa-j j ciiLu (^^il! (jiajV! (_jl» L>q\ AjJ^ ^ jL* } jVI ^jkjjud 
t jjajauJl jp> j£l (Graded Region) +jj^l> j j^! ^ji' ^jj^ l^ LUaxI! &i$j 

jjfL ji 4 _Aax 11 &-i£j ^jSj (_5^1 j£l jj^L>tn jjj jx>\£i jj^Lj (a-jjll j jLaJl lj\_lo£ c t i\ 

(j^.1 jaI! £u> jx>Ujll l_j 1 jLudi LlLLJl AjI^ <^i Uj^i ^ j ^ jj+i’i^^ j jjuj jj» (_^i jL^jajudll 

li-la.jl -li-laJl ^jjjuLoll (^i \qnnx> Li jxaI! A_iLo jll j^.1 jaI! ^Jl liic. jl j tdlijjll 0 -olijj ^^i 4_iLojll 

jjajaJl j^il ^Ua UUxl jA^i^ j ^(Exi^ting) & (New Con&ruction) :U^ JaSa j^j* 

jjjJaJ 4 yfu (j-jLojll (^Jl jja-JajuJl ^ijl J4XJ Ja^.jlilj Exi^ting ^-La-J-jl (^^Jc. ^LudiVl <l^.j-o Ji_n>>i j 

jjoVl jLlLi tjAj^Jl ^-jj-jl ^Jajud Ljjj^ jV! jLiij 6-^LxjVI (^jjLJl -^jLjl Show All ^-Uj-j! 
jj-ixi ciiljj jjxii ^jjjud 6 jjAll ^Jajudll (_gJc« jLij U-ixj j jjVl jUiil jtLLj ^j Graded Region 

JalLill l\ i JjjudVl jjilb (XJj-jl (jjdjjj JalLj j^Jai j (_^_Lj 11 jjlll (^gJl ^jjl ^J*4 j ^a! jC. Jflall ^Jajudll 

^aJ ^2000 j 4jl jaUi ^l-LijVl ^--oj3 ^jJaj (JalLlll (juajLxuaL. ja> jl) ‘iiaLill (^g-lc.! (_^i JaJjjudll jo> j ^JjVl 

igjLil! j^Ull j^iaLl Finish j+i ' 






































2017 jjjU*J! ^*J! 


PtDfKriifii 


X 


llapc^jphy [1] 




CoffwncaiH 


Namw 


Mi*rt 


Phnwinj . 

- - S 

Phsse Ciesled 

£mtnW|i 

Ph*if DEfnalis.h«d 

New CDrKtmction J 




BBagliaMi | 


^ Ja^.jlj L_fl jjuj (ja^.VI) ^>J*jii]! ^.JajuJl ^Jc. jfijl I ^aJ lil j tA_lL<ijll (J^,! ja]| 6J^3 j-d jljlVl J^^HaI j ja^VI jji] ^JajuJl (Jj^j Ja^.jU] 

• ^JLi]! Au^ajL^xk 

<la.j^i j v i j^-'il jjUlj j$-t> tSllil New Construction UJI 5Ja.jJI J ajII jl lju j Existing UJI ^j^l' ^ ^LuJI «.Lijl ^ jaI 
<S' j) & A j New Con&ruction ^ «^V' u' (J^') -^-U' ‘New Con&ruction ^ CJLJI jd' 

^A^jLoui A cJu-aajJ jdiu^a]! £Jja]| <Jjjou]| jual ,)j»j c<L^.ja]| oLa ^i ^JajuJ! ILa 

<j^j! ,hlrn JdJ^]! (<^iU!) ^Ja^Jl ^gJc* Lj£j jl 

Fill : 0.000 m 2 
Cut: 400.000 m 2 

jUtuuja]! U^aJl ^JajuJl juajUua^. ^i j 

Fill : 0.000 m 2 
Cut: 16.000 m 2 



□S 

^ n s 

0 0 

m 

i 

Tepeswrfsce Site Psfking EvilJmg 

Split M*ige Subf-egien Fi< Greded 



Camponent Component Ped 

Surface Surficts 


Lme Region 

Model Site _ * 

Modify Site 


'jj^JajoJ! jl£J jLlJ! UjLia£ L-jLuo^J 4 q J j A n j j 

Building Pad SjLoij j^ j jj^LmJI jl£ ^! 1^^ UjI£ <> flu^Vi j j^.1 <ujL^ ^gJ! jV! cJaiLnl 


'tuJajl -la.!j jLa jlllLoJ (JLujV! jaJ 


Pad 


0x10m ^LuL s^aua ^UI jjl 

Ped 1 


-r 

Height Offset From 

9§ Edit Typ« 

P«H (1) 

w 

Conttreint£ 


* ^ 

Level 

Levei 1 


Height Offtel From Leveli 

1-1000JQ 

iJ 

R.oom Baunding 
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| TspognpJiy 


IfooptrEies 


T" 


§ 

(M 


s 

CN 




o 

o 

o 



Level 1 

<o 



0 




Tofragfaphy |J.|< 

13 

ea 

Fhasing 


; ^ 

Phasc-GreaEed 

NtrV CorKtiuctBani 


Fhasc- Dtfnolishcd 

Nane 


Olhcr 


s 

1«H O-Tt-'hll 

-SMjMOm' 


frtl 

«01500 m* 


cm 

IJQQJTO 

£ 

htig 


^pp >' 


<o\l <£Lajuj L@S j 3x31X1 p2uujj ^ajuJjJ j j \9 ^JajudSS 4 uu l\lj juaV' jjSLiS 
(jjajxSt ^juj^i j jLuV! ^jJ^liiS! i@_U3t ^St (JsHiS ^ai Jgl^! j' j SjLLudS! 

Show New <*jS1! ^ jl' 

Phase Filter : Show New 


(j! Ja^^ybS j (JJJiLuJjS! (JajuJJ 1* L»qx> ^auuJ jiS 
jjj ^tjiSl (JLu (jjjlUjiS jiUt C1 jLia£ 

^SajudS!) ^dlill ^SajudSt ^Sc.! j SlLujjSt (JLuj! 

^ <j3! j! j AjJjjuJJ dUJ (jiS! (^uujLujV' 

.( New Con£truction j2! 

'oji£l\ jlLujjlb 4 k ua l ^!! jSi^S! A i 

cj|j LjjSj ^ j 10x10x5 = 500m 3 

CjLLud^ ^ o> \ ^ jr*. 1 iL ^ a^aSJ! 

.4_JLc. 4iij j CiiijS! 0 xiljjj 

ixj 4 jqyb'! J-slLjuJS ji^J! cjLia£ jjixi 

djULuua jud^ua j|) oJLuj jS! 4_2kLuoui ^Uais! 

SjLuj j (jm jj£! L3L& jjl£ JU. Cj'iLujjS! 
^aJJ j (lU j ^3! jC. jJa ^Jajuj jjuuJa SiU j 
^Jajuj j)JJ ^aljSt J jUit CjLia£ l. l! juj'N 

^aJliSt ^tjC.jjJaS! ^JajudS! j JllJlaJ! AjjjujjS! 

4jjSaiSt jUS! 4 _lg£ oLa LiiSU ^i j 
20 x 20 - 10 x 10 ) x lm) 2 ajjUu 
L g_*jL ^bSt <jui£S! cjti j(= 300m 3 

ijjS! 0xJijj 




jjiuuaS! ^JajudSS AjjudiSL 

ijj) 45m 3 = 5*9 ‘iiLujjl! jU 4_U 

(45.00lm 3 : 

SViM Axj ajLllL! ULuuL! jU aju£> 

7 m 3 =(16-9)*1 SiLujjS! 

(m 3 7.238 : ^jj) 


(j jLujj L^c-lijj! j ^jj^ L@iic.li UJali-a CjU'ja! 

4 jjS*J! (jjiuuU! Sic-lSl! ^lc- SiLuj j LudiiS j ^aj@it ^liijt 

^LSakV' C-jLud^. ^i 


.4jLLaS! ULuU! jxuua jU LJjujLUS! (JU! 4il Jualial! Ja^.LLS 
4^^‘i! j ^jUSS L@£ji! 4 xig x>\! 4 jL j£S isu i jjujV! jji u^il! (^ic. Lj jUj 4jjj ^S 

UaJ (JjLujJ 4 iLujjJ 4uuj! j ^Uaist ^aJJ ^aj@_It 4 _ljJudi ^allS ^aJ 6 L@llC.li ^Sjla (JjSa 

0 @_lL! jjdflj £mS j (jj*uuU! 6 ic.liS! ^UiLuixi c. jc. (Jij V 1 gUUja ^aj@it ^iU 


!I—Ul jl A 4 J 
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2017 jjjjLaJI ^*JI 


10x10x10, 30x30x30 , 100x100x100 : CjUIjaVi 


^-Uajsl Uu jx^ll ^aj^JI U^ ,j°$. j^JI Jj^Loia] ^jj]| j ji^UI UjI_ia£ ljLoi^. (Juil^j rI L-vl jjjj * jj» l ^ l' CjLalj&VI <^i * 4_ajjj 

tA-^LuUI l-jLoi^ UaiUI Ajjaj ^lijjl L i ' jA ILa ^JLiiL j JL£Ul l-jLoi^ £.LjI Ujijjll J_^LuuUI ~j xjijl jjjjk LLa jl jJlj cSjLuj jll JjUuuug 

<jU (JjjjI j Ujijjll ^iLjj (J^.L jSbjLI l-jLoi^. jc. UjLjjIsl^ l_sj*j jl ^jjj j <a^jj]| j UjLiUaLjlL ^LLaI 4jU jU Sjj^-VI aI n^^LLI ai& 
jjjuoaj] (jjkl 6 jC.^ j 6(jjkl Dj-<a JjjujVI (Jj.Ha_ a]l <j| c{4_i^Ljajj LjLajisLa A x u.oxJI <£jjuJI j-a L_jila]l ji L_jLaiaJI <Jjajjlja. ^Jj iLfljil Jjjl^uij 

^.Ifljjl (JjJa 

• L-JJJJjJ (^i (^JLll (juajxJl <*_^.ljj<i ^g-^-JJ ^^OLij]|^ LjLil jAVI £>Lj j ^jj]| J ji^Jl LjLa£ L-jl uA (Jja. LjLjIxa]! jai jj jjU 

https://www.youtube.com/watch?v=Gs78f-IhnUo 


<Lj ^Lalll ^Jj 


Revit in Latakia : https://www.facebook.com/Revit.in.Latakia 
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Robot Origami 


Cjjjjj Uajlji£iU researchers MIT jLLui^buL jLU ^ <LUV!j cjUjjjjII j^uV! ^jU! j-UjU! ^i 

:origami robot 

jJjjl! j JJ L_aUJ! ^gJ! ^aLV! jUjTnn ^gJ! ja. jaJflJj A \) a 1 . 1)*1 fljc. tillJjajjU]! jxi ^li»u 4ijj j■* 4 Jjjj (JjJaJ <C-Ll]ai] jjU Cj jjjj jA j 

# <jjj L U >>» (Juia j tCjl J,W ,| IX>]| jiuj J iA al J X J>i\l A t^aljC. 1/3 

(JJJ^ yrMrJ O* : gr*^jj' 

ht tps//:www.youtube.com/watch?v=ZVYz7g-qLjs&feature=y o utu.b e&a 


4jiuiLa s-Lic. (JJjS (JUj _4_JjjjidJ DjC-Loua jj^ ^Lg_-a *L!j ^ ttiVl £-lAaj 4 \*\a \ J! jLujV A qKMI jjaflalua LaLjmj Ijjjla jjdJjuijjudjLudLd 
^a! jaJjud^jU SjjA j jLxjuAj 44 jjj! (jjjbL-a’’ ^J! (—fll Lja\l 4jLgi JjU ^ Vj'na j! ^Jjaj]! JjL J j]| Lia.j]jj£j]] jjdLuijjudjLudU * x>j jjlijL 

^LJafl]! (_flLud^jjud! ^gJ! J_JjLa]! (JUc-V! j^ (jLj djVLakUi ^3^ 

jLaJl jA <fljJaj Uka jjjjj (JflJjuui j£judJ 4uuiflj j.ci'N ) (^J! jLuij! jxa” ; jjlijU AjtuiLaJ A UjjJaj]! ^ajkJlj Juudjj^J! jua jjj L_Jjj (JUj 

AfljflajlS Cjljjjud jlflui ^c- Lixuud'” 

^.jjn.i^U]! (JlflJaVl j)ij Jjjj]! ^jjfl]! (^jUU]! (^abujjV! LP i jjLxjjuiI $.LU*J! j! ^jUSV! “j»jnj (jjdC-U J ; J'j ,, ^j^ (^i s-laj 

djJjjjl! !U ^n^-i <^i A uual ^ A-i£jJjud!>L SflL e-Llx]! ^lajjui! i! t jjauudj]] (jjajxJJ Ufljc. LgjtiJj j£-GJ JUjui! ^gJ! (jL£jj ^! ( jSJjj (^SLjjjjuij. 

???? ^aJj]! Uajljj^J j ^UJ! ^aJLc. ^i (JjfljjudUJ a! jjfL jl (^Lujj! Cj jjjj -j £3jL 

^aflajLudJ j! jLj Ljajlj AflJjJaS! j£UV! (_^i CflUj^jj]! j <a1a1a]| ojjjr x^>\! j jaV! AuuaU. j £§! jJJ <Ljaji j (JjfljU! s-Ujj CAjjJjj]! oU ^ajfllud 

.UUua]! (JudC. 



^!A*_S1 J c_jJa]! U]U ^aflajLudJ 

(Jjli jualflLo L_fllij]! (jIjV! t jjq U (jo L_fl]\jjfl <] (^ajLJl l_a!jU]! U! 6<jj1j j! Sfl*uJ! jjaUa.V j£uijj <]jjuu£ ^^^j (jjSaU! <]£jjdj djjjjj]! jjjjLj 

A flkH jjlflj]! 4 _JjuiJ ( flUJ! jj jiaJ! uaj (Jo Uj\j]! 4fljJa]!j 44 jjfl]j;fj” (^c-,flJ (JUj]] 


UaaJL LgJjLii ^JJ ^j]!J (jjLjUaJ! ji ^La jSl JU (JJjudj]! (j]]j\g*n jU ^iLua 




. . Lp' ^ ^,, 

# ^juiaJ! ^!ja.y! j£U! (Jq Lg_al jab ^jflJj tjlflSaV! 4a_ajjui jji UjjudV 


4_ia.jj] AjjudjJallxui (JjU, JJC. fijjluua]! 4aJafl]! afl^j ^UajSl jjjaL]] j£mjj cLglalflj iUjaj]l ji fifljU! jlfla (^Jc. (jLdjS! (jljjjj]] jL-oJ (jjSaU! <]£jui (JjJafldj 
4 Ua'flSl ^jjaS! 4a_Sbtm ^lc. (jld jJjjS! (Jjixjj .Uj!i *UjaJ! (Jq j£ujn] (jjjUiauiJ C1 jjJjj]! fljj jj i^Lfliuud ^aJJ ji jjajjflU! (Jqj , M jikJI jl£JI Jj CjjjjjII 

.ba jSjiTT (jjjLudjjuijLudU .’Jg * jiS jU 6fl£i LU lfl3j SjIaaJ! uiaV ! <]! j!j 6fl*U! (. qjJo 'n ^i a \\ &jjJ jc. jjLja3 6fl*U! ^i 


L-ulJl^ 



















(c) walking (d) swimming 
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* \js 


^xLa^.dl BINl (Jl S-La. ^ 6-jj-l^ua (Jj^ju UljliLaU j£ij 4_2 jJ-1j11 (JaxJI JijjlaJ AijULa 43-jj UiSjj*-j ^-naj-ualll (-jjliaiajjua ^ajuij j-<a 4ua-lVjjuua CAD (J^ j^La 
Ajj xjjaa jl (Jjixjll L_1 Jjuj (jc- (iljUi.! ^JaJjujJ (jl lijl jjjj£>JL<dl! j-LalIaj]l jpa LjI j£ij L " ^ x^al xuaikVl j)JJ jjjudjjl! j (Jjixjll <1 jLa <jjjoa ^JaxJj ijJUkil oiA 
jjjjjll (jj3j.ui.All jjxjl jl jill C-jl trol JLa.1 iJjJ CijLuil ja (^i jl ^ j julaI' CjlijjjuiA (^i Uj-li dl^jll (jji (Jjixjll IIlA (^ic. iisljaal! (jJJjJ 

L^ill 6i jxil 4 'U \ (jj£jjul3 dljjiaj J (Juaxil L_ulLull C. ,< lA.Vil 1 Ag A (jill J (_£ J-lill jl ( (JJudjll j>Jl jA <JC. »l-j»-lulL/l j£uaJ V £ j>- (ilU^S U3 jU. 1 Ag A ? 
LgistSj ^Lujl j jA aII JaLlaJ^I ^lLiaJl Jajj ^jLuj £ua j ^AjLsuI (JjAuaaJ jAjJaj (jlllJ (J-aC. (_^V (_^ijjLall L_ljUJl (J5uU (jill ^ Ag aII CIiI-IiLuiaII £ua (JaI snll 
lic. fiiLajj AjU ^ajJ A*J LajJ Ijjisu ibjj jLaC. 4 Ajlun j o, jVn ^^Jc. c_fll juiVI j ^ jjuuJl ^jxn«Vi u«ojj Lc.Uj La- laisuj ^jjLuuall U.Luua .lUjj^ 
(_^jll j ^jjjuua (jl ^LajI (^i (^jl^ill jl jill 4 J-\1 ksi Jfixj (^jII CjjUaluJl jjil j3j c’*ll JLi’U ojj£j l-L^jjlj jlaUll (^JjLLaj jjjv^-al v«Vi-sVl j jjjjLuiLuiVI 
J ^iill (Jj 3 Aijia, l^q^l jlaUll (^ijLLa (_gJc. <iajjLa juJ 6jjiJ ^ajjj (jillj ^ uijjjll <JjLLJl L_jLsuI ^il Lgnisl ja (_gJc. L_fl3jjj 


(jAD <J^ (JLajjVI jl VI L^Ja. CAD <J1 jAnj ^i (jill ci2)l aII jua jjj£I 1 j^£ SjjLVI cjjljjjui ^ i uJ I (^i BHVtcJ^ ijI jLJI ^jlauJI ^c.j 

LS C>J ! CAD Jt ^ LSJ^ <_> ^Jlijjl ^Jo ( ^uJaAj ^l jjJll jjjuiljg a' I jua jjU jll£ ^J^J <*-* cJ^J^ J*VU jjuJ BIM ^ 
CjjjAjjuil (jJlJ CADJ lW- ^Ujjia jjuJstjjuiJ jjll jj V CjLaall IU LjU£ ijij (jU ijjUjJJl (^IUIUj (JaslII (jji j-G (^uaiaxll <JjuiJI jli -UjjI ^al Ului- 

jlUj £ua 1-1 uiLaj jjj-lf. Cjjljll Cjlj^jjl J Cjjjjiaj ^>1 CjJijjjuiij Cjjljj ^Jc. c** il^^l -s3 ^UjjVU (^ibtjll (^i j j jjJa.VI <jjui 50cJ^ lS^ (^-b. 

/ojl-lkuall (^i ^ (_ 5 ^i ^-jjl-uuail Laj 3 j Cjjl_a.Luua 

SjbV (^x-nia (Jsl3 ^j£ — i-ljj3 ? LLLui L^jiaj (_^jll ^JjLuualU LjjlLd Ufudj 4uaauJa ^JjLuna ,\iqVi ji Sjbj ji ^jxnVil Ig njs>j Aic. cjiL^jjidll *k I*iy a jlsLjj j IIa 
(J judflJ BIM Jl j! CAD Jl ^-jLjuil &\ jjuijdJ^il jjjill li^ jSlj | jjj£il jjjuuall 1-jfJ ^aUili (^Uj £.1 j^L^ (Juaxil jjj3 jji! .1.1C. j^Ujj -jjj£ jjjuua 
$.LuiaC.i Jl-liluil jAj - (^iLs jll (Ja-ll (JjudL Ijlaj — djaII C. $.! J>U <Ljjjudl! ^jjjs ? d-1j1 jjuallj LijL^Jl CjjUUjll 4_ua£ jjUlj A-aJLstua j (J^Uj (^3 

(JjjuajJ (^3 LLaxjjuuall CjlUUjll (J^Uj AuajlVlxa (Jjuisl ijJaj U jjui ^jjJajual! Jjjj Uaua ^jj£! Jil jjjui .UcJ jj£! cl lljii. (Jji ?.UjaC.U jjJjuiLuiVI (jjjill 
jua jjfLlui jjJaC. (J£ ji (^ j* 1 jjJjuiLuiVI jjjill ^1-JaC.i jjj jjj£II jjjaUI (jji^ ? <Ujasl1! Aiil! (^iUlUj jjiVl! c*ii*\ jA 4 qVj-s aII <-—iLg-aJl J! Jjluajlstual! 


JJ1£jJ! (^3 jjf^ ^)-^i s-1-jJac.U jjjjuiLuiV! lIaslI! (jjji ?.LJac.i (JljjLui! 4 i^U^ j^5j _ 4 qlj ^a ^!j^lj VaJLtua Jjjljj^ (_^_alj ? (Jac. iijjia <> qlji -a (Jf^ 

LS^ LS^. JJ^li ji V! ^jjjuual! (JjlJjjjuua (JjUla (_^i d^j^.j ^aC. jj (JLl! ^cJjUl! ? Jj-laJ! (_^il ^aJjil! (jjjil! jJaC. jua jjjuual! ^tJjU” ^jL J j| jjjaJ 
^tJjUl! IilA <3jsla1 jljil! C-jUauL-a! <a.L^. jc. (ill^U -11^-1! g.1 x>>C.2j 11 VfudjlU ^-ilc. >11 j jll j a jjj£il ^Lia-Jjui 4j\ Ua£ ^nic. jJAjlill (JjJJJJ 

Ji^.1 jJ (^g-lc. ^xjjLUaII L-jUa-xuai (juaj^-J 1-l^i ^ j jLuail jua jl jilU djjUaI! 4 qlViAll ^tJjUl ^jSjstua ^a-jC. (JL^. (^i AjiaLi. jj^J -ji ^-—il jl J^ IL^jV 

jjdLui jUjj! jJuaUj (Juaxil 4 Jjjjj x Jduall ^JaVllj ^cJjUll ^ J x jj jluajJal A_uaAV! (_^ ^ULc. jjj3 (^3 (JaslI! jtiqi Aj-laJlj ^aJ-jil! (jJjil! 


I—uljl^Lu 























2017 jjjjLai! j^*i! 


Jl ^uiLSaj jjj (Jtfliljyi £-Ujj (Jjuoall l-lia >) (Jslj£ (Ja*Jj ^jL]! 4jjjui j (JjV! j-LjlUi ^jaJjaJ j.ballaill (jjj ^JaJjujj iijj ^al l~i\W IUb ^aljaJjuj! j£uJ 
jjjuui! jjjjj AJaa.j ^tJjL iafl*\. JjLk jpa A qVj'N ^ (JaC- iibjja ^ajafljuJ j^L ^uujjjA (J-ftC- jjj3 jua (_£-^Lujj jjJaC. (JI-llLuj| -IJC- jl BLIVl (Jl J CAD 

^ic Jalaail .liflxfl]! jpa ^jjVl j^iU 4fljuojigi! CjUUj]! ^tfljj ajjjjJa BI1V[(J! x jjj j£Uj BIVl (Jl ^ (J-^l CADJ! ^-ajafljuja (_5 jj La£ ? 

qV'i^ .a LflLuaUoaJa.! j Lfl! jJa j <Jj-aC. CjLj 3 jpa jjja.V! (Jx^aljj]! 


— j& ojC-Lujj ^fl]! iflJjJaSL (J£ ^ajuj j jl AjuUujJ (—fljJa (j£i jiaJj djjlxj j| j La]£ ^jjjuui! ^3 iLLaxluiA]! Cj! Jjjjaui! CjLlgjujJ j ^! jj! ^ jjjj 4_ic J 

j3j ? jlLaiA]! IjA JLujj! jui L_flj^_S!j 4jjiikj Jjujja]] Lxjj Jj£flj]|j Ajajujj]! <3Jj]a jjsu jjafl LjlSuiLj jjjjau]! !j& ojLxluj! ^ic - ^flJflfl]! L_fljJa]| V 

J Q \*1 L /\ J Q < j L> < <S£uiuJ! ^J! jiajj! jj!i! <j| jjlaui jLajj ‘Luiij jjj* juJ! ( t 1^1 ^ic C_ 1» 



<J3 jlc ^aJ jLi 


!ju ^j jjjjouJ! (j!jjc. jc. Lsja LjaflSL c_fl!jJaV! !jiia ? 4_S£jiuJ! <Ja. <jLiia ^ Jflaj u^! *SI jjluuJ! jc. ciiaj]! < jLlc. Ua !jiij 

(jLia.yU UjUaIx]! £j±i j3j Sjjjil! Uj! jUuJ!j jU*J!j (jjjjl! jjj Ljjj Lliaj]! ^j (jja.! Cj! jjluuj 


4JLujj3! (_gU. (_^U j! JaSaaui]! ^ic <J jlxjui! jjjjuui! jlU<4 ^ic j.a jiuua]! 4fllc (JJJJJ jJ ^iLui Ajjjjj£i! <auaj£ UjljjluuJ! (Jjauuflj BDJVI ^J^ 

Uj! jjjjuuJ! ^jA jUjj jjj UUa.! (Jjaj (^jI!j L$j3 4j£jjuJ! ijjjoj]! ^Uaa.V! j CjLflijU!j j!jj*i!j ^cjjLiS!! 

^LuuJ! oLa CljU !ij Lq jLg-Sa! £ui (J ja. ^ic jjjx(J£i 4_Sjudiuj (J£joJ AjUxjoJj <j]c jjSlj jjjjujQ (J£] (Jj^uafll^ ^tJjU (Jjauoj j£uJ (Jj L-buoai ! La juj] 

V ^a! Lgi Ja. jLajU Cjflic! j3 

? iuuj!jjl! jij ^aJ LoA iafl3 jjjljjc <Lila. jjjj] CjU jjjjjUjJ iaSaaui! ^ajuijJ I ^)ja3 Ujjuj !jj ^jilj Aiauaui! Cjljjjjaui! oLb £-a ialaaui! ^i! jJajS! Jjc 
A_Saa,!)Li j£uiJ U-Lia ? 2/Lui iuiUuilj j-<aV! jJjlflJ (Jjauoi ^ali (jLa. ^i SjLui J^*i! 0jLj]| jjax j £3 jj jfLiJ <j| (^^iU ? ^ jjui jjj Lajg U jjuiV! jjUoj 

.SjLV! jui ijUsi! jui jj jui! ^gij ^’Lafl 6jjJ Lgjj (^gjjtJ A m .a <flJala ^i jjjLflj]! jj£ 
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jjjIoiaI! j!U! 

<jjj*]! ojj j^J! JjV! j^3 1 jiaa]! ^juj^J! ^ioj^slII! c ,# n*s tg_c.jj j-d D^jjil! ^jLaa]! j-d j!U! ^ j j»j 

©jUlk! j jl^ 110 <^Lajj! ^ijjj jjUa 23 j-a ^jxJI j^o£jj j ' jj l '~'' ' ^l' (J*n ‘"l' Ja In-"jVI jjlll j 

2009 Awards BIM Tekla 

; Jc. (^jjfJI 

BeSt Futuristic Design - The Building Exchange Conference 
Besd Office Development Arabian Property Awards 
Tekla Middle EaSt BIM Awards Canopy 

Highly Commended , Building and Structures Category Engineers Au&ralia NSW 
Excellence Awards 

Silver LEED rating - Green Building Council( USA) 

jlJI ;JxuJI 


CjjEI L—ulS^a ; ^gjidl ^jj 



ij-o* j^ 43,000 Jm 43,000 : jiJI 

MZ & Partnersjj'-A*-4I ARUP^^^AS'j gJ'-^j'il 


; IJL-J jjj jj ; JaJaji Jl Cli3j]l 































































2017 ^j*JI 



Jl cuals Uoi .£j>uJI Juijjj <>31 <S,>511 tdjVjlLJl Rourke‘0 Laing ALDAR ^^jj^l -^c. <jjlixll jUI CjKjI 

.^jyJuoJJ ^^j-uoJJ^Jl OjLluUo j)l >9jjJ ARUP 4fj--b oJ^O>-lj ij^oJuoJl UjjIjJI ^o-a-o-v^DI ^Ujjj «JblS^voj L_-u-Cj jljjjo» OjA^^JI 4 jjLojcoJI 


Jj>IJlo j >>J^I Oj>o ojjL-^Jl) lJL9Ij-o (Jlc >>udl Uj>UcJ loS" i(J=!jL?dl 4-o-uo-*aj jj>Ll)I ^L>jJlj ^jUuoJj)! ^IJUOol ^oj JJl9 >ooJIj <j)DI >o Oj-oJ j 
Jj^)l jljlaJl >o (Jlo-Cjl) IjjlaX-o jjfj-o 4Juo Jjl^cj jjJl 4UOc>jJJl j 4 _aJuquJI ojj^^Dl 00>l JJ 4jlUA)L S>>l9 «LoL>) ob^ J oL-ybjl J iLoJJLuo 4Uuol oLLyoljoJ 


. Qjjjujtl Ij 0>lj)l LjiJl 4 jIJu> £jo (jiljJj 

4^-uoIoj> 4-oj>cJJ OjjIDI ^o-a-uUo fj uUD t(jjj|jJl J^jJI l^JLc jijj (jJl jOLaijJl jL*jI l-^cj tOjLo Oj^) <jl l>>cj 4jJJLJI 4lojJl 4Ulo 4j| UjjlDl JSoJl 4JlSJUo 

(>jj)I (^Jc (jjj^jj uDJl oLoj)l LoJi (jjDoJ (jOLajJjJl ioLoj)! ^o-mo> (JLLoj 4^o->oJI OJJj J 
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4-o3JJl Cj1j>LuuJI ^jjo jjj^o jfa 50*000 ^ J&\ ^*hj J A^uJbJl olfl-^ljjJl ^Js"^} J^9j (J^JI fJ 4jl 4jjlfl^JI jljJl 4ffjo Oul^l JJ j 

. *jjj^> j^ 2700 3 j^j^ j^ 1800 dxH 1 ^c>L*u 3 ^jjjo <jJI 



L-Uljl/Uj 

















2017 
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Al UoU JioVl 






^ 3.4 J ijtAj ^JjVl J ^ 


Jj^LwU I 


4*4 r 



Nathan» csjU^lj ^j^lj > -^L**ll iLL>L?l Caitlin Mueller» j* lsj^I :1 ^>>» jj ^j 

dj£ j-<i <La.j* > >>1 JUi -ij-iaU -ijc. ^iUall til!)l^jjuj| jjjuiaii >c. (JjjjLoxaI! d^c.Loj<4 jj jjj^'l st^La^U j£-aj <- jjjj Cj jUl^j «Brown 

Darsch Photo by: Stuart <jLc- j* 


(> 4j jj La Lllc. LgJj* tViM Ld jjU! <aLLl! (Jiij <>1! <-—j! jjAU! j! <Liia» ;1 \* jjfL j! j£-aj 4iUall ^l-iajLoi! S^li^ll dj!i <>La11 ^ jx>i.« o*i 

jj jjjx>^\! Sl£La^<a (MIT) L^jlijj^jll (Jjjjuj jjujjLjLi ** jjji j£kl ^j jV! .1L jjAxI!j 41>Lj 1 L<ijjU! AiUail ^l-iajLujyi <sjj£J! ^IjaI! 
j! jU! ^i*oal L<i jjU! aLjV! AiLLl!j j j*uu*ll 4 jlj» JMl AiUal! (> j£l >*jw^ajll c.** il -u jL^q jjjaiaJ jjjjLixAl! jjm.Vg j> 1! jc.Ludj j! j£*j L 5 UI 
>LilL ^Uall jj^jaJl jjjj£U! jjLb jjj Jjl^l! Jjojaa! ^jii >1! >*1 ^MI (> Ljj^o ^jjjuj <J^4jj Ujj <jjijl! <>i& .dijl! jjoij > - 3_jjLudjV! 

SjJ-la. 0jLij >] Sl£La^Ul CjU »13j .4 jll Ay\\ (Jjj-^alijll Ja^j V <illi^j 4 _ia£J! djLajia^U! (JjjLoi! >C. jl j‘S4VI <> ajl ji ^Uj (jjj-lj^_xUl j£*j 

-i! jU <£A^jjujwU! AiUal! jjai^. >] (j-i! 4jlj» ^ull <3Ual! Ss.li£ !>Lla (Js! jL^ (_^U! ^jxu-oMl jLlk! j! <—flLuii£! ^S j-i^.!j 4JLa» <j! .^LLaVL 

.t&»ia »j 4 jljSr Will AiUall (JiLV! s>LVl St^La^a iUU. ^i AiLujj^! j£*j V jU U > j <» <a>."-oM' >] ^LudjV! 


-ij jU! JL >] (j»i! Lui ^jjIjjU! (JjjLU.V! jjAUal 4 \ n» Cj! jLJ! djLLtjj! j jjajV! jljU.! Sj&Ua jLuij jlil! -ij! jjj tjjjUV! djl jjjudl! >j 
<jj> 1!j -ijjjjllj 4 jq.iMI (jja!jc-V (^LaI! 1g jILyi (>1! iLaUal! cU^gLul >aia» >c. ^mjjjl' jj£jil! jUj .■Ul-ijjud! jii£i >L*1I (U*-a_l .ig >11 (> 

-i!j^ j-ljiLoi! > sU-ikludU! <aUal! (j! «<£tructural embodied energy 4_i*l£ll <aLkl!» <j ^jii I-ij! jU !jj-i ULa j£lj /^LjaVlj 

.Lgiijj Ug*U'l»x>j ^LLV! 


> Spli£ jj£! Lj-i^. dj-iiL (>3! >1.1*1! dia-jj^a!» ;Ajjjj3! j 4_h-^U1 Luj-i>! j ajjL*x*1! 4 m.Vgll > »ic.Lud*3! iLLaiV! «<Caitlin Mueller» JjS j 

‘ <, 4_*, < \VLui* 11 <al_kl! >L*^.! j* jj£I LL^,!j • jj^! 1 $1 u*u dia-jju^a! 1 g c il /jiV 4jjlk*ll jj*ll (> 4_l*l£il iLaUall jl jjja» 6(J*xll 


L-uiji/m 
































2017 jjjjUaJ! ^i*J! 



Ujj Jll SlSUJI ^ lUajj]! ^jujjS! I^A jlLaJj ] 2 ^ J 1 ^-\jj\ ^jujJ 

l qC i l t n ^xuaal Vj UtJ V LjIjIjI. jxi (JUiV! ^Jiuuaj]! Ciljl-La. S_£_i 3 
*c_flJx-ajjS! > <Jljxjoli]| 4 jl_la]l j LuiIaII 4 _LqI£]I AiUall jn aJjLlLUI Ai^JjU! 

Kam-Ming Mark Tam, and Renaud Danhaive, MIT 

jj£j j£lj 66jjuo£ilj (Ju*ilj c**il nJa/tnll (JLa e.liJ! _il j-g AilJall j-a£jj” 
jjuLili Lolijj .“^"US ^LudjVI ^Uaill ^ ^ukiLaiUI _il jUI ^ jjj£j ji&! 

(energy-efficient) < 2 Lk]| ^! jiijuJ ji&Vl p^SifU! U!ja 

Vj t^LudjV! jx-aLix] 4 _Lal£J! AiUa]| jl 3 jU! Ljajlj 6^-ilUl jaC. (JUq 

(jL«uJaj ^IlU] ^LU! (J£uud]| (Jj^. 6j£jjU! cijljlji]! LUli! <J!jU. jj<i Uluj 

, j£juj CLij ^gi <aUal! jjSJ j 

(jjjudUi^U! ^jc. 6_Lan 6 jLjjc.V! ^ <aUa]| ti 3 !/l$jjud! U.I £a ^5-11* xu«-Vi Ajc. 
jj^alisU A LqU]| AiUa]!j A_lLiuudj]! AiUa]! jxi (J£ ^i jUj]! jJJjL<i*ud]! 

<Ja!>lj uU j^un ‘JLlU! (Jijjui ^Jc. ‘LLjj UaLiij! Iiji j! i* ijn. tLLdlU! 
UjULiU! (JUaii (_5.Sc. Jaxjj ii!jU! (Jllaj j! (_gj±UI ^iU. ^jU l VL>ill 
U!^ajLuj! tilli c-illali jS uj^-I <3-^ j* j^Sj 66jUJ! UjULlU! (^i ^jjjjI! 

_a_LoL£J! AiUa]! diia. jU^i^LudV! 4 q jj^ Jilj-U] jj£! 

^jjjj - lx-<i jjaigJ! jUn (jU! (5-1J-U! p\Aks*\ jjjaj ^ ^.WiSI (JiLLLij 
jl # ^xiAj^alJ! (^i (jLiaJ! ^aiii (_^jjJl UjIjIjU! JLanlj ^UiJ^U VLaui LUaj! 

c^j^all! <j 1 ac. A-i ^.jj (^i icLui j! j^un ^jJ! JJjji^SI UjLnijj! 

(_gi L-fllUbVl j-<i Ac.juLa-U (JfLaVl ^JxuuajS! UjIjLiL JlJjj] Jaia j!jJ JLan!j 
jjjmUi^U!j jjjjU*_U! jjjuiUi^U! j>a uiuU! <j! jj V 6<i]]J j .i^,! j djaj 
Ld! jUjlau-Q 6jia*-J! ^ jJaau jc. jjjuaiia ^J^LllaJ jjijJ jJJjLudjV! 
^IaLjjujVI <flj!i£J! ji!jU! <_iU. jUflj j! a JjxjuiJI AiUa]! Ujl^jjai! jUflj 
j^LU Cnij (^i ^jLikj UjjUj jj^jflj ^ili 6 jULaJ! Lil£ ^j .<aUall 

ol^UU! ^j!jj jj-oukludj ^i!» ; «Mueller» Jj^ ^j^-ViS I <La.j* jj 

6«V ^! <jli£l! <ji Ln iia.» <j 1! !jL^ajli (jil! ^j^^’Jl jt£ !i! Ui ^ij*U 

.«guess and check» u-aaUl!j j^ul! <U**j <iijLJ! pJa (^xuUj 


«The changing role of simulation» jjild' jjdll 


ljLu^. Jc. j £jill W- j> y 0 'jjjSJ' ^c. L ^ l af - j «Nathan Brown» 4U jj «Caitlin Mueller» e^ uajl 

jJjJJ^£l! ^IuL-JjujI 4 _ia&Ij ic-Ua (_gJc. j (^jLudjV!j (J jUlxa]! ^JAxuaU! (^i pjja. 6 jia. *U LiA jl^j _ jjjtULJl AiUa JaflS U*iUj ^LudjV! jju*aSi*J <lU£l! iiUa]| 


(^S! bSiiJ ^jxu^lJ! jiuuaLi (^]j (j^jj (^jl! t^jjJ! «Genetic Algorithms» cjUxi jjlji. ^j! j-aj^iJ! <a.j ^jc. j! jjUjj t ^i^ajS ! cjULc. ^ 
^jl' jjj* £* «jj^» j «^j^» gr^ f^U^Li]! j* “populations” ^Lc jxj^ ^Lijj ^ii Ujj^ :«Evolutionary Metaphor» jji=U' ^j^ 
Clll jjU! (j^axJ jjUtil ^jflj ^i llA ^aJ^>roi j£J AjKi^JIj J Jj*, jujj]| SUudauU! AiUaSI L-jUuiaJ jjjjiUSl ^ajflj c4j|jj]! ic jdaj (^J! jJajSUj . jiV! jJjud^j] 

WVIj L_flVV! Jj ijJJjUI (JUj 64_iU*J! j! j£i jjL^. j-<ij . jUaaV! (juajSumaiJ! Uj!J fijljaJ! ^JjUuail! j-Q Ac. jxi'nxi jJjj] L_jj|jaU! j! 

.jLncV! ^i Uia.! (jjUi*U! jjijj^U! ^Jaiudj Sj jja_* Jx. jj>j ^SLiV 


^JjO' 


iU^il! 


u^ 


<jjaj]! jjla. jj L^jSc. jjjxS! c-jxu^al! jja jj^jjuj” . tc jia. jLUj jAxiLuj l^j! ^^Jc. jjjjjx£H l^a.jjflj Jjjl^jl! ^jjU^ajJ! cJa» :«Brown» Jj^ 

aSjjujj (^Jb jiij jjflJj]] 4_nijj!j^ Jja-Q lLlujjS l^_i! .^aJAxualiS! AAaC. (^3 Sl^LauU! J Uaj jj'j J^*-J ^-j’ jflJC-l cUSiS . jjAajS! jjjJa jc- JaflS cUaaJlj 

” .(^cljjV! ^JAJuaiS! lULU^Iuj! A-lflJflaJ! pjC.Lt.iUS 

«Challenging case sT:udies» 5 JU. 

cjli ^LLI» Jc jSjj j]| ajLJI LiVLJI (> LL A-o.1 jaj «Nathan Brown» j «Caitlin Mueller» ^ J li* -—Uiyj 
l^jj£ JJaj]] Ijja. lc.jjjaj-d (^iLiU! pjA jjfij .Uj^LaJ! UjUaa_xij 6<JflJtjjjU! Uj!>lflaJ! Ljlc.lijtLjljUaU! J^LiA jjj - «pjji£ 1! AjjLUjy! jja-J! 
pjxic.V! j-a jUa jjc.j ^jjlc. jjc. Jl£jud! *^j^^ AjjLudj! jjj^ lj! j J_a.jiiij Uj! U ttix> l^J jj^j Ui LJlc.j ^juaLa. ^jj^i^ sl^La-U! (^i (jjaj j£jjj 

ajjUUV! j!jU! j£jUij .^i.u'l a\ j-<^ ^c. jS (^UUV! J^jg Sl «Triangular Trusses» ^ ljS^Sx. j3! <jJaj! ^jc. jUsu U3j3 6<jlk!j3! 

pl£S_a_U! a!jjjjud! jli ttiSSj (_j! AiSuJaVSjj .AiUaS! Jja jjS 1 jja. SijA jUj (_ 5^-3 USj]j 6 <lU£S! ^iSJaS! ljUj^ jj 1 Jj^ U ja. <jUajV! &j^J ^LijlSauJ! 
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J£joJ jjaU! jUlLVI jl .<l<jl£j| <aUall ^gic. jjjS jliL Lg_l jjfu jl j^j-^ jjUI J£joi i-iaL ^jj L-iic.-^j < cuU)ll ULc. jjj j5Lj ciaj LjjjujLI! 
J_jjLudjVI jju<alj*JI ^3 <L,U**huxi\l 4al L>\\ ^laHujVI 4 q jj£ jjU! 4 _l<j£ (JlLj 4 iLlUl (Jl ^^Vl jjj (Jlaj jl jS-u ^UuVI JlfcU ^LxJ! ^xSjaIIj ^JllUI 

• Lr^ 

-ljj ^LudjVI jxual’i» \ <1<jI£ 3I AiUallj A_jLxjudUl <sUall (jxj (_)£) l^-Sj\g*hnl ^Jc. (JjL>Vi 6jJj£il AjjLudjVI jjaUl CjU (^iLUl SjjaUI CjUjjudll (jxj jjjj] 

lt^' ^ <aj)a ^ Ja^ cjjjjj c^^jjUI jj-ia. £ jli jxj iLjj l_jL^> ^Ua^ jAj .«Cantilevered overhang» jjU)l * j^UI JU* j£i 

<aUall (jjj jj jj 1 g )S\j 4 jjjjjll (jLai (j<j jaJlJ (jjiAjudll Axuudl ^Uj ^JI (jjjj jl IjLxJ <AAd^aUl Uj| jjjUl D-l^_l jLxjJ # <lj)a (_g-U. (^iU-a] ^CO (jl jjj 

.UllUl JjaLjal jIjxj ^IjIIujI i(U jLLk j-<j <1 <jI£ 1I 
4 jUafy jLxjj Ujj^. JSj^! <jlllUI JUja.Vl ijj d jjuj ^UjjVI *^Uj jU «<Brown» -1 Uijj .^UJI ^liij! jA ^Li&V! j>» jlVl L-jlaJI 

4_l<jS (JjLj (^g-U. (Jaxj jl jSxjJ jJx-xj -laJl ^l! Ltijjxj ^UJl jx_a- j # ^C.-ll! jjtualic. jjj 4 u\ tUiL/l jja_Jl (J jJjuaxj ^lc. 1-jC.Lj jjS! J (jjl jjSj jl ^C. Jl 

jjSI ^a.j «Building Envelope» j£l gffjL lsjLj JjUl jSlj ,5 i<jI£ 1I <aUal! Jij lUjjuj ^UIUj t^jjikU! ^UJ! a!j* 

# aJjx_UJ! <aUal! cJjlgloi! SjU j jfixj UjA jlSj tdjjSJl ^-LLj J j^l! j-<j 


«Building types for case £tudies» <jL^1! UjVUJI ^UU! ^ljj! 
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Olympic Stadium 

Montreal, 1976 
Roger Taillibert 


Suvarnabhumi International Airport 

Bangkok. 2006 
Murphy/Jahn Architects 


jli CjLlu 


Qingdaobei Station 

Qingdao, China, 2014 

AREP (Architect) / MaP3 (Structural Engineer) 

UjUjVj : 3 


Ua-jljjSJl jjdloijUjLudUj jiuL (j ja.1 ‘(multi-objeetive optimization) Sij*lU! ei!jfiU! < 

^jlLudl! UjUalaauU! LJla-j j rpjJxjLlj *L-lauU! -iLuVl jxJ (JS (_glfe (JS 4 ui.Vift UU11 UjUalaauU! j^Jajj # p!jlc.! 4 \}} a \\ Aj^UI! (^jUaI! ^! jjV d^LLj 
^iUallj 4 )\)* ::{\W <aUal! UjLf ji* (Trussed Arch) cPUUV! ^Lkjl! j x uXL tUj-iiU ^! gJLU! jjj-^U! j$Lj j ^(Envelopejc^A^ s_a!1l 

# Ixxj Uj! jjjU!j ^lijjVU <Jajjj-<j dLjixj X-brace j PL (JSfA j^»^Vn j # <alH-<j d)lc.lijj! -iic. 4 _l<jI£J! 

PI”” - Trussed Arch) ^jjj^I! LjUUV! jj^UI clU J^WJ! t> ^!>! «Brown» j «Mueller» ^ U^ clUjI^I! jUHVj 

(> UjUjjjuj jl! jjUjj IfJ <l!uU! (>UU! jj^a (Xxj c__ua. ^l! Uja- aj!L3! g_jUU! ^IjjV 4JLj 1! jll JlUl! jjjjj (X-braee -£trueture 

^ill <xJailU! LjaJjxl! JajJaaJ! jxjjJajj (JLujV! <_> CjUjjjujjI! j! jja- tf!ijjtL<j 4_1 jg m\ Ia JJC. ^x^j 4 # iW ^! I jW pJ.WxjII UjuV! jiasu ^Jl ^lc.V! 

jl jf^ (> t-kia ^UijV! jUii! Ch jLl! <iUal! ciU.ji* (Trussed Areh) -1! JjLu jjjjj .(envelopes) ^Ja^lj ciL^lj js_ki 
<jjLU! ^iUu gUUU! j>j ^jj JSl jUa-Ul! j-ia. Llj # t*u<j Uj! jjjU!j ^LiijVU Laii ja UjLa-jU j^Jai (X-brace) j (PI” ^trueture”) eL!ljaj 

dtSUL! Jja! ^J (U # *L-lru<j AjjJajl U.Luu<dJ <fLL,!-i ‘L.Luj^j ^LudjV lUUalU! Cl)!-la jl! jx j <jj! j!Lj <L j-oa^j jjaljiia! (J^L j>j dtSUUl jLuVl Li5^U 

laUa cuUaJ ja-V! ^!jjI! j* Ljxaus ^Jj laUaVU (Multi-objective genetie algorithm) $- 11 * 1 * cl!jUL cLli VOjIj^ ^l-iklJ-i 
^jj-uaUxJ! jxj Ujjc-j tLjfjllj 4*o^LjaV!j cJjjLiIIj a jalill <SJ^ludU! AiUal! ^Jc. UUlud! otlUL! cIlu aJiA\ # LalUl A_L<jtU! JiUallj jx*t*)MI 


c_)ljuda-j 3Vjil! U-U -ij-ial ^jjj # SjjjS 1! llLUV! jj^ul! cLli ^JLU! ^a ^guujjjjl! jj-uajxJI jAj iVjil! ^I-iUuj! Jais jUic.V! U.V! ^j 4 -iu Luij 
(XfQj^alll jjj iVjil! JU! c_jLuda- ^jj jjja- 1 ij/n'l <a.LUj (jil! jiu-aV! ^Uaillj LUlU! ^ (£teel member) j* j JUaV! 

*L-j*lU! cLljfilU! cLli 4jla jj!jl-J! Jaxj tujUjjijl! Ulii ^ 1 ] LLIujIj ja U^jLuj ^I-iHujU aIjII laUa ^! (jjjl! (JjjLuj! (^g-U) <Ljal ^li (>j 
# LUxJ! j! jSj ^ Jaxj ^i Jiai! ^l-i! j! ^^jjj ^! ^U^il! j^j j^j^a- <0 jx^ -U jl ^c. (Multi-objeetive genetie algorithm) 


il—ul Jl A4J 































2017 jjjUUJ! ^*J1 
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9* 4 + &■* 9* 1 


E w t i i ia E^rr ['EfuA^ i&J.* I 


^Sl y .j Uujl (Enclosed Truss Arch) ^UaU J-LU£11 <aUall JjtLa LjjIuJI a j\j* ^UI ASUall ^iUUl jj t^i UU^ Ji • 4 ^g-aoUa ji ^j 

UjIjLiLJI J-q 4 ^ ^Jl jJjuoJ ^jtdJ ^auudj (J£ ^ U <j£|Ul JaliUl # j'j 4_Iajud! jJ djLudjl ^J jjxua ^ 4 L>q'i <j£ (JiUj J qL-v Ul UjL^LLU! 

. j^. 1 jUCU ^Jc. 4 . j3 l_j jC. jxi J4C- jUU ^Jl (J'jjJ jJxlLa jjuia-j jjl ^ a . i-a-Ul ^gic. L_ia-J V U_ua- JLUI 

«Simulation results for the analysis of the areh» JjVI ^LLj sl£L^ ^iUj 


« Simulation results» U£U.U1 ^iUj 

(SJjU) jJajujjjj (LU.U3I) ^-Ua jj| UqVi-sxi UjLlLu Jlu ^SIjjo LxjjI ^ (Enelosed Truss Areh) ^UaU sl£La-UI ^UUj J£jU1I jjjjj 
(JjaLa-jaU! S-l2kjJ (jU-Sl U_Lo (_]£ tLllUl A-L<it£ll LsUall (JjtLi Ljjjjuill 4 Ujx juilll LSUall ^UajJ ^iUj ^ajudj (J£ .(Aj-jjx-U!) ^j-ljjudj (LjjIuUI) cjjStxjjujj 
# JJjjjxt^ll <JajudljJ U-llljJ ^aJ ^^Ul ^ixiU^aUl <C.jAa-U (J-lxxi jlj£j (JUj ^iLiUl ^jujjII ^^^Jc. 6-jjLi 4 laaj (J£ .(GJ/uP) ^J-a JJ-a (J£i 

«Pareto front» J^UU ^Uj ^uujj U£!U1 Jatijll LLoiLuj Ul 


jj-^aixJ jl jUaVI ^g-ll (J-ijJ (_^Ul l!jIjUCLUI jl jx-aUxll -lai jjjoia-J ^Jc. (Jaxj U’ j£j$J ^ U-Ua- <Uajujjll ^J-aU^aU! jui Lc.j-aa-A (JjJaSl 

4 laVlll jl jja. L 4 Ujx juojll LSUall jc. jlajll jlaxJ l-JilxUl A-LoUll LSUall jui (JlSj ji (J£ ^3 jUiUl ^g-maSl A-j£l-Ul 4 L>Vi\l jl . j^J JJxU jl 

jjJaj UjV jUj (JUj dua. ^JuiUuajll j4J 4..Uatill JaUjll (JUjj .LulLUI A-jmUll LSUall j)C. jlaUI jjaxJ 4 JlJx juLill LSUall jui (JlSj jjx> U1 ^u-uaSl ^3 <j£l-Ul 
.(UlLUI 4-LolSll LSUall jui jj£! A-llixjudjll LsUall (JUU 6 (JLlUI (Jjjjud ^Jc.) ja-VI jj-i -1^1 J J4*U jjjuoa-J ^Jc. jj^jUl IjJaj UjIjUCLUI jjax jj 

banana) UUU j JlUll JUj Uua- (jJ^ jj) Jj-UI «Pareto front» Ju uUI g-iUU! ^jll jaU JIU j^-Uj 

jjdUxjj 4_j\S -iUj (. l j 1 jtUs jlj ^UVI (jiuuaUj ^aUSll Ajc. ^a-aj-uaUI Jxa-j j^AUjl Uja-jj jl t^jU j-Q 4 UaU <LudLud ^Jc. ^UUUI j^Jaj .(.curve 

ja.Vl cU-l^JI ^gJc. jjjJalU 

90 l£Ul <. —Uaxjj ^j ^Uauoixij Jjjla ^auoS ^ (gr^ 1 jU) J^U' «Pareto front» Ju uUl c^UJ' f^u^ u^*JI 

4-SUall jui j4J^ J^Ujj -lall jui ^j^aUI j£-U «Pareto front» JjU ^^Jc. IjUjj UjaUll jU tyUJI ^ .U^jlU t^UI jU l <JaSj -Hc. J_a.jj 
Ajjl j ^S AJakdll jlS ^ltUUj .^UjlU SLa3 jjjrTI A-Jjx judUl ^SUall jlS (<j£jll ^UtgJ (_gSj — A-J-lxjudUl ^SUall ^S A_iauJaUI jui jjj£ll jj-j LtjgxJl 4_Lat^ll 
4 UjxjuuII TSUall jui <- k-i^Jl JUVI jjjudaUI jj» :«Mueller» JjU . jjjjxlUI jjj l-iia. Ujl ji jijj 4iV U-iia. IjUs. uj^ u^ ^■^■u-U! u^ USult 

1 Tl^U } (4_iLlxjudUI ^SUall ^3 JaSs AjajSla SjU j 4j! AaS i jj3-l^J! ^J! jlaU! (J^La. j-a j£lj” ( flluJa! j .“ jjx>Ul ^Jl 6-lixUl 4 LakUl jla -) jl AjtUd j>i 

aU! j>i (J 3 ! ^J! jaaj 4_L<it^ll ^SUall jjaia. 


Visual eatalog of the optimal set of areh geometries 



1 _uijiiLu 
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*Structurally optimal 


*Structuraly optimal • 

•Structurally optimal 


*Structurally optimal 

--- 

S = 0 59 GJ/m 3 

' N 

S = 0.59 GJ/m 2 -• 

. S = 0.59 GJ/m 2 


S = 0.59 GJ/m 2 



S = Structural embodied energy O = Operational energy 


Sjjj^al! ^i 4 _ijLj 1! ^judji! <_^i <Jj!aJ! jc- jj*j Aj£!J! jjia^J! JaUil! (Truss Arch) -J! ^Lajl JlSJjV! oJa ; 5 jj 
^xui 4 jja! ^J! J i j>4 <._*al*^*^ (JjlaJ! # (_)LudV! <^9 4 .•iVJ! 4 _i^L]! jui Sc.li£ jj£V!j t(jjl*J! p. j^J! ^3 LJLudj! jii£V! ^juiL-ajl! 

.^LjAaI] (J,Vi» x>\! ^liL! (- * yy«} La jjc. jc. JajaXc (j£.Ju 4 qVi-\ x> jAjj ^j^Jjuj Lja2uj 

» Visualizing Options» <->'jViil sjj^I 

^jj VojjiL-luj jJauudjjj ^^.Ja jj! ^ j illkj (Jjiuudjl! £-a Cj! jLiiJ! j£Jj iAijjui ^J! <Lju<i j>4 jjj£ JLSj c. illkj V LjLudj! ^Lxi]! ^uaL^ajl! 

4-^.Lud>4j 4jj3-Vi j! D^jjii j jjI! ^^-LJaI! ^!jil! j-® -i^il 4x.lijj!j (Truss Arch) jjl! -q> 1! jiai^, J^L^. jj (JjxJ! s^li£ jiLi 

^JcJ jiaj ^^Lud ^U. ^ (Truss Arch) o\* ^JjLLJ! ^_i .4 jjLLV! *^U£J! j^ Uaj! JJL (jil! jjj*j1! jAj ^(Envelope) ^Jajud 

£xi 6j! jU! j-<4 Ud ja)! (J^Lj j£uiJ Cllia. t(J,Vi» a \\ ^iAjjui ^Lui .^Jajul! 4 _^Luu<i jui j-13 ^u^afi! jjUj) (JjJa! ^Jjj-aJ j! (J^jU jua 4 j1ix udJ Sp.li£ 
(X-brace) L^jAj u-^! j& ajLx v>n\! 4iLlaJ! ic.li£ ^J! 4 _l<iLJ! 4 iUal! ic.li£ jua (Jj^iii^jiJA]! ^i ij!j^J! ciiL^jj j!jilud! ^.^.jLaJ! J 2 U! 
(Jjllaj c-i!j^j (Envelope) ^jy J! l_a!jIxJ <Ji! UjL^Luuq ^ Li ua. ^lj 4Liud <Jj)LJ! tijjilxjjudj ^^Ja jj! ^ jLj jji^ jA Li£ 

^-il! J t 4 ^iluui (Jjllaj jj-uaLc. £a 6^.Lai! <Ji! 4_iudJJjl! (Tl*USS Arch) JJ^Lc. ^ n.o*i jJajud Jj ^ .LfrJ^ai ^jil! ia! jj]! jaJ ^^laij (^Ulj ijJxuai 


(Jx^ 1 Lui c^Jc.! Laj! jj j£lj 4^jjjjuua ^Jjuaj luJal! jxuaLxJ! oilA ^jjjjud ^3j ,4j3jjS! (Jl jAaJjxij (Jj^aII jjduuuJ! p.jjJa jui Ai jU ^uuudi 
AjAxJ! ^i l^Lija^jIS jjIL! j-Qj ^-^.jLaJ! Jj^J! Lc.Lui! jj£! jj! ja. (JjLjj jj£! LjuLuui ^c.j (^lc. cJ^^' 1 uu^J *£u-q - jJ^i is! jj)!j j! jA^J! 

# (jjduuuJ! AxuudV jj£! ^Luud j! ^L<i (_gJ! (U^j^ Luo JajjuL (J^uudj ijIaLiLi jjc. (X-brace) jjsA^J! jji^i jli UjVLsJ! jui 


Visual catalog of the optimal set of x-brace geometries 
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'XP^^r 



• 

-XP^r- 

■J 

•Structurally optimal 


* Structurally optimal 

• 

•Structurally optimal \ 


S^I.MGJ/m 1 


S = 130 GJ/rrH 

• 

S = 1.30 GJ/m- % V.. ...J 
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•Structuralty opbmal 

S = 1.30 GJ/m 2 
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S = Structural embodled energy O = Operational energy 


L-uui/m 
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(Jjialill (Jj^. (j-<4 A-lilxjaall AiUall (JUflj ^jj ;6^)j31xJjujj Jjl (^i .(jjfl^-ll ^J-dU^ajll (jxi ^ilLUI <C.ja^a1! ^3j]l Ua (jjajxJj ;() (^.^JjJajJ ^judj 

Uui (_gic.| 4_3jl jj A-aJajuox ^JjaaJ Lgili (^jjjjai (_^J tjjixujdll AjuujI jxi jj jU ^L<uaii] f I *^ J jfll (Jjilajil jualjc- jlajajjJ (^3 .isljjl! (^ic. fl W *Af I jxi 
<SjU1<4 jjc« (X-brace) j^^-i! ju^U tciiVL^J! j^ jjutil ^^^^.jLiil ^.Ij^il *jjl jaJI jjLiii jj^I a^.Loj<i (^JLilLij jjial iiljj j jlj-i^. (_gi*j 

.(^! J\ iaUil (jjuujii! $. jUa ^ jjjLil! ; L<uq 

«Considering other factors» jLuc-VI J j^-bU <jji.i Jdjc. 

CjLjaljjaiU jS^ij ^j]l A-UjSi' jl ^ t~*y CIiMjLJUI Jj 41 ml m J j^lj (JxUlj Lola Jiij J a^Ja ^ j a £-4 jJ-a C . ^xjjj Lo-o Jj j-UI cUljA jl jlL^.1 jII J^jxjj 
ojjill j 2jj4j]l 4 UKj]I (Jxo (JjiI jc. U jiajll Ljajl (j£-ojj ,«Pareto front» (_s-jLu]l f^jll JKUi jj*j jl j-Jji-uull Sc.lK]lj ^^jjjUl jjic. jLou jaV;j. .ai 

j-ia^jji ^_k- JjjjLjjL' I Jjjjj Jj^ a]lj JjjjLoxjUI Jjxj ij^ a]l jLM ^lac. ^aJij jl JjLaLj -g-K]j ((JjiIjaJI Ja cU]j <—aLLkj jjjUojll ^_k- 
jjt^jj ia JJC. j ^LojALU jjJJ-a J jjjLJ JjSaJl 1 jxBjj jl j£-aJ ■' jja c^J-ajjalUI A-U-aC. J-a o jSj-a Uajj (MIT) Ll^j]jj£lU] (j nt. nj i'.Vll . nLa j^Jt-a Jj j3 

t jj-a-a]l (JjLax-a]l Ia jjjhj l^Jj tc'jV' A-Ulc. cLu ■ 1 i\ aJc■ -aj ^UI J j—ajll 


http://architecture.mit.edu/), including a) This research was supported by the MIT Department of Architecture 
N.C. Brown. :Nathan Brown. Further information can be found in one-semester Hyzen Fellowship awarded to 
MIT Department of Architec- ,Multi-Objective Optimization for the Conceptual Design of Structures. SM thesis 
build- ture, June 2016 . N. Brown and C.T. Mueller. “Design for Structural and energy performance of long span 
September 1 ,761-748 .ings using geometric multi-objective optimization.” Energy and Buildings, vol. 127, pp 
.2016 

This article appears and translated from the Autumn 2016 (http://energy.mit.edu/energyfntures/autumn-2016/) 

issue of Energy Futures, the magazine of the MIT Energy Initiative 



| 6 J jLlxi 

jjXJOli! jj! U-*-*Lj /(UULa*-G (JhA*^ ^ 

(^U*]! Ci^Ui! (_^ic. ujjomilj 4 _iju*J! <jj£adi! $.1^1! l * q u ) A_iuu*i! <ili! (_gJ! L^_u j\y*ij Lgj 4_iAi*J! ^luj-Lj.xllj UjL^jV! ^-A^jii Su^Lj-a l_jjuxj 

_(jLi_jl! 6j!(_^ L^_ii! ^LUoj (jil! ^^.IuaII ^! (Jjjujajl! 



i_ uIjIjlu 

♦♦♦ » | ♦♦ ♦ 
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jC.j3j£ll 


.L*/LSl £ jjJaSl JauudJ 4jjJjuuaJ 4jj£j (Holography ;^J jjljjVL) LiljC. jlj^_Sl j£ljill jl <J^Jjud^i3l jjj^all 

.^uda-13 <j2/Ij31 iLxjVS J^ laJ Aijjlaj AuJajxJ ^J j-<aj tL jai 
J_j3\Ja31 ^,jjJa31 AjcujjI jjjla jC- i^-Ljasll ^3 4 j^\j 31 L&lLxjL ^aLud^^LS Djjx-a jjj^j jA ^lj^jlj^-SS jjjxj 

# 4_Sj£judJ LjLajuda-All jja ^jLgj V jjC. (Jjadaj <jl Sjj-Ul t jjxjall Sj&Ludjaj jiajC. Lljj JJJ»1 (JVLa. joi 

SjA jaJl jl jjjjJaLa-Sl ^LSV LjVq"\l ^l.Vsnnl ^j OceailS ^Twelve (Lj 3 Jla 6 jjj£ ^jlil <^i A-uajSl olfe LJjgJa 

. Leah sj^*Vl jgJjj Liiia. ^jaill c_j ja. ^ j (Jjjoij ^3 LgiLl* 



? -lllLoSl ^allc. jjVo^ll ^lli-lujl j£uiJ L '<lf\ 

Ci£LJl jl 4-c.l u^a ^jj jl^ j jljiSl j ci3!)LL3 jjjjLd*ud31 jL^al jjjj^ajS ^ jix>\\ j* jaj jadc. ^jj jl£ ALjJa 1ji*-S 

(Jjl jja Jjud3 <j£I j ^aA jj jjjL 4j juaLa-Sl Ci£U3l c ji£j ^ jj ciSljA - t_£jcLu-a ^ CjiSj ^.L j 4ol^L j^.1 jlLcua j L-Jjula-Sl jl ciSjJjoi^LSl jos 

# L_fljfLa Jajudj ^i 4_Sij j 4jj jaj c # laj jl£ j 4 j31x31 dj! j^JS (Joiajj ^3 <jV ^ajJ 

# CljLjajlxj31 (Ja. j jl jiSl IL^jV 4j31£I1 CjL4j1xa31 4j CL_JjjujLaJl ^lc. ^'Ijaj LjU ^Jj-jal ^jjSI 4jjaj (JjJaaj 

^JauoajSl 4 j jj j ^ 'ua\\ jj £ ja. (jl tUjjaj j£uJ j ojLSajS L^La-Sl jjj jlj£31 JaJL ^Lal 4 j jj3 ^aljC.j3j^_Sl 4jjiLJ ^al jaJjudl j£uJ j 

Microsoft lt^ ^-SLjVI j>» ciLLjl 4-Ajaia-Lll £jj*-^>Sl jjd-L j£-oj jl jjjjLL a S* *>. j 4j3 jjL j^ c^SLa jl jj-ia-Sl j 4_Sjg >nj 4 _SLuj1 

HoloLens 


https//:www.youtube.com/watch?v=kXVW4sUsh3A 

.*Lj31 4jSx>c. 4^ja-Sl 4jjj j^-oJ J 

# L_fljxSl jjJ^j ^i 4 xuj ^jL jjj^VS jljiVl c 5JJ joaauuj (J£ cjjjajc<a3laua I^jL ^i lljfil juj CjLc.LlL.V 1 g-i L^uil-laJjujl j£uaJ S-*j^jS 


I—uljl^Lu 



















2017 



Jlj 


https//:www.zebraimaging.com/engineering 
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BIG BIM little bim 


A3 j*j (jj'j oJ j.W -a\' Cj'jAj]' j j fvljj]' CIiLq jIx-q 4Aa j /jjj jji]' °i ^ic. iL-teLuJ L-jIj£]' C£.Lj]' CLjLq ji*_o Lq 4^j*uq] aJUsL' l_jj^]' j-Q 

^iau-a]' jj jla]] <LqI£1a]' iuujjLoui' LlSjJtJ j L (.-*]]» *n\ L_jL£]' ^juujJ j (jUj' (jS' Ai jau (_£ j' J i-^-a]' Sj,j£]' ji c-LlJ' CIjLo jl*uQ 4 *y Wi j jjjJJ^]' 

JjJasbU tLLaC. jjjlaj £_jajjuij C_jj£ j 

djjjljJ <Lua j !jL Cj' n» u»" ^ jjjjj^ j cijjjljV' Jj^a j-q Mj,w jj jjj^ j^j (jji]' j& little bim J BIG BIM (jjjil' 



THE PRACTICAL APPROACH TO 

BUILDINC INFORMATION MODELING 

Integrated Practice done the right wayl 


little bim 


w v«J 

Finith Jernigan 


Ja jL»-L jjc. CjliU' ^^lc. 4uajli]' CjLUj]' (J^Ljj ^'jLkljuilJ CljLiLax]'j AjqULU' ^Cuq' jj' jjjlaj; oJjJLa>Clj'jU]' j3 $.Lj]' CjLq jl*uQ 4_aAAj Httlc bilTl 
aL^ j tjjaat]' 4_iaLj]j 6c-La£ jluua j') A-aJ3 ^Sjj . «L£1' ^Lo^.» l_j c-Lj]' CIjLqj1*uQ 4 -yWi (J'AiLui' # jjAx-ajl' j jjjjjuiV' A uiit -\‘\aW ^Lj^' 
Aa.Axij ^jj j cdjLlaiLj c. qj 6 ^LqU!Lq CIjLqjjoij CIjLqjjoijII Aj jjL CIjLq jLt-o cdjLbuiaL £uo L£ Lg_j' jLuc.' j£uoJj ^JjLLall AjL.'^ jj£i djLiu^j]' 
^3 c -jjuj j' (JaLu l-JJjuU Lq L]lc. Aj]LJ' Ajji_jj]' j djl ja.< qjj]' djLjiL ^lc. jj^jj]' .(_£.la ts^ a£jjui cJ^ jji l * j£lj tSLLuL' AjLqc. j 4 fl]£j]l 

^jjjuuJ' iLa. Sjj^ ^j' ji] 


jLui ^3 Aj jjuQjL Lq ^q] jl£ua j)jQ CjLLj]' ^CuqA] <La j^U' dj'jL'vtlj djLLoat]' Lj'jjjxj ;Aajli]' SjAl]' ji s-Lj]' CjLqj1*uq A-yA&j jA BIG BIIVI 
^hVLL (jja' VL" j'jl]' u-o ^C.a] ^xJalijJ ^ijAaJ' l!j3j]' C1jLLq*J'j Aj3' j*_aJ' CIjLq jLtuL' J c-Lj]' Ac.l_La CIjLLij ^ (juoxJ' djLllalxi # jjj^]' ^aJLtl' 

j_Q CIjLLj]' AjAju ^JJj t jjj£J' ^Lj]' CjLq jLuq A_jAoj £uq # L1Lq CIjLq jLtL'j CIjLLj]' .^jIV iL.'j j'jsV' jJx^AVLuixj]] lj_xaJu4 d)lg_a' j 

jjc. Ac.jxiauQ ^'aVLuiL CjLLj]' (jxiLtJJ jl juuijj CluL jjj_xa^' j)C. c-^uui j£ (jxuuij] Laj'jlxi tC jIc.J) jjjuiL] (jjiuuij]] (jjLfl]' J-iljj]'J ? A£jLLL' ^ ^jjjj]' 

^jjjuuj]' ^3 jj^jjjuuU' ^iL jc. j j*uU ,Atj ^al ^j]'j AjqjL A jLqc. ^3 Cj'j^V' j-Q Ljjij J jAauQ 

A^Jjul]' Sj' j (jjjU J j'ji]' (JAVLq] Jj£' AjLq L_jL£]' 
















2017 jjjLxi! ^*-!! 



buildinoSMflRI 

► International home of openBIM* BUILDING SMART 



ClA ^ ^j Jt UjUifLaj jjj UjLqjIx^II JjLu Jjjol^j ^J! c_Q-J 'i cl^jLinC i (Jj£ jpa jljJ 4 jj jjc UiljJl 4 ^ L ‘i ^ 

.(^aJj) $.Lj]t UjL< 4jlx-Q ^iLul j!1LjJ S-lUui Ujliuua! J-O LjLjcL (IFCs) iXjJaj Uij 'JjjjuojS! j ^LLI ULuua ^ 


jC. OJjjLaII UuipjJjl (jxj 6 jc.aj <j£jjxjI <£jL 12 j£ ^U^LjU 1994 UjIaj js j (IAI) LLLj I^xujjI 

.aLIS'L" UjlLjiajll jjjLj ^c.^ 1 classes C++ ^j^>* jjjLj 

UjUjjHI 


• Jaros Baum & Bolles 

• Lawrence Berkeley Laboratory 

• Primavera Software 

• Softdesk Software 

• Timberline Software 

• Tishman Constraction 


• Autodesk 

• Archibus 

• AT&T 

• Carrier Corporation 

• HOK Architects 

• Honeywell 


j^! u^l-*^! j jjjLl BuildingSMART ?WjJaj jSSij >-oSi BuildingSMART Jt ^VI j^ ^ 2005 ^ 

.inLjllj ^LjII AcUua L3U. LoiHaiLI d^juLI UjL^.j 3ji£j]| jjj j.L^.21 ^^^jjjII iJj»-Jj]| U.UJI <sJLlL 


jLL /<LjaJtj A^LjVIj JLUVI jjjaU jc. ^^UjV I ^Aij]! >VIJ Liij j u U'IS+I jjjULI AluujjI! ^jI jillj 

CjLLLVI LLua 4 jg a jl (J-axJI jjjil (jxuJaJ UjI j-laJl ^Lj jij-a SLa. 6jjJ j-<4 6j£j>4 <L.jui ^i (JjJaS)j jj£| ll jl J3 JUjI jji c-LJl Lliua 

# Li jjjaj j j^4-<i dij ^jjoiL AjL^. SjjJ (Jl jL j AjLLI Jji jijAj AjIj^ ^^lc 


<JjujLujVI JJjLljJI 

UUUI jjujI dLi Data Standard - Indu&ry Foundation Class (IFC) 

dLI .buildingSMART cJ^U j>4 ajjjLi ^j <.4\ jUa jjc «^LLI UjL ji*-<i <Uaa} l iL» j (LL^x>) <U.jjLg/SjjU^ UjlUalj-a ^JI jjLj 

IFC LjliL JJAuUj ^IjLjoiI ^aCij 4j'SX>Jj]| ^Lj]| UjL jlxxi 4 'N.Ij'i 

UjLjIxLI ^ajlu ljjj^ Process Standard - Information Delivery Manual (IDM) 

4-i^.i jaj]| UjLLj]| JUjjI ^gjuiLLi L-jllajuL j-UI ^Lju Ujjxj ^LLV buildingSMART u* U jLjj U jjjLj ^j ^j3I a-ia>.>ij 3I <ajjLll 
jj jxj] ;^.Lj]| 4-iLc. ^gi LaUkjjoiLl UjLauijj]| UlLjjJaJ jjj ^jjjSI (Jjxjuij]| aLL <Jj£juJ» ^t L_fl-l^J ISO lLUo jA IDM ,^4Jjujj]| j s-Lj]! AcLuua ^i 
ISO) «L_iS\-C- oLja. Cj jlij Ujt j£j j£uJ d_gj (jjJjuaj <LiL UjLjIxLI (J^LjI (JjjLjI jj3jJj ?.Lj]| A-AaC ^i aJcUII Ull^-aJl jjj ^ijil jjlxjll 

. (29481 -1: 2010 


^LJI UiLjlx^ U.Uj ^i jjlxJ <xi^» Change Coordination - BIM Collaboration Format (BCF) 

(bcfXML) u* <_ 5 ^ Ujj j^ULuiH UiLauijjllj cjIj^VI jc. jLjll (jjaxj -jljiVI jjj jLjJI Uj1^.j <*—L»jlxUI (JLjjI LL^^> 

^j]| L—L^S/i*o\t (_g-L. ^.Jjjall 3a-4 L Li ojlc (BCF) ^ jjiLl s-Lj]! CllLijLtua 4 jjlxJ jjjuiii ^alukjjuil ^aJJ t(bcfAPI) ^-^U^ API S-^J LoUkj 
(GUID) ^ jL! ^LlxS! c-_fljjxj]| jJC ^Ojuii jjfLo _l 4 3a n jUt jjxuailj UjLjixj]! (JUjjj ^uuuaJ Jaiaa-L! ^ijuij]! (jia! jxJjuj! (J^U l^LL&l ^aJ 


I_uljiJLu 
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Mapping of Terms - Intemational Framework for Dictionaries (IFD) 

j £.Uj]| j jAUill 4 djLaliLUl j CjUlul] jUI djL^Uaj^auJl 

^ijxull j^jc ^j^Process Translation - Model View Definition (MVD) 
jui 4_1C. ji Axl jOuQ jA (MVD) 4 _UjaLjJl ^ijAJ jiajC. < jjjLiLq) _ ^■ijAj]| jiajC. jua (jA_li]| djl jllalLa ,l,lajj j^aA >/r\\l Jdd dll qxI jua 

4 i'N a jj]| £.Uj]| djLoj]x-<j 4 Sljl ^3 lAdilll] ( jjJjLgUI j-lajdjjuiUt jjjj]j) djl ^ a jj]| JjjIxa] j-ajuadui (IFC) w LcUua]| jjjjujI 

JJjujVI L-ildbVl 

a jj^>iaduiU jjjtjii] <LLta dljfl jjq^’ij ^uuaud] <jujjaLj *Lgj 3 dili openBLM ^L^jjLUI s.Uj]| djLojixuo 4 ~\Aa\ jjjU^ jj3jj • 

openBIM jjAjla u nvbAj UgjcIj ^Luijl ^c-jj ^ljVI jil jj s-Uj] dljll yauUI JjUI (jdiUI jj3jj • 

UjjLUI ^jSJI jj£diJ <L-a dlli jjjLl» £jJa j ; ^Utxil Ju*uua]l ^Ic • 

openBIM jjjUg A j lcI ^jjjuiil s-LUxil djU-s jjiit 'dt^juj jja jj • 

.^JtaJl ^Lxjl ^i openBIM jjjtx>a ^Ldcl ^i jjjcljil Ic-l u^ll s^tsj djLaj£jU] ciLjjujj Jjjiij^ ^jj^ ^j 1 ^ • 



buildingSMflRI 

International home of openBIM® 
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juU! *24 AalaJ! 


j£]j Lj J jAll L ^gJc. ^ jjJaj-J! I 4 j\x>» \l JjujjLaaII ^i \ g qjjWl j£uul L_flj£j ^hjuU! dlLI-lajjui! ^ajiLi (JlL<Jl I Ja 
^XjJaj ^i ^ jjolJI (jl ^jJal jll (j-«j .4_u>i\ a\l 4 \j\q\l UjI jjjuall (jUd (_gJc. ^-^1 j]! AjL*il L»»J j - Ida. jflx a £§! jll 
jjiau JJfljJ (j)jLaUii\ 4jUc. Luti.n Jl A_i-ol jll jj^_aJ! ^^ic. 4jqunVl 4_! jjfu jl j£-u ^jL*nj Ailxoc. jjjlst-dj UjLuiLj 

.da C5-^l <J\ ^jjLLixJl 

jjjuuJI 0jLL ^JI ^jjjouJI c_flljlAl Loajj] 4 <*J j3jJ - AlLLJI oJa ^i ^udajui jA Lo£ - ^hjuii]! UjLil 


^UUi J^b . vi 


# pLVI jjuo^jj UjLjjjuuJI UjLijL. ^-jjJaj jjjj ^JLlLj 


c^ULaJI jLuuJI ^JjJalj/aj cJJjjJa JuajLL ;AjjjjjJall JJC. dlliljaiV! <>-llaJ (JjLaUuj ^JLlLj 6(Jjjla (JLLJI Ua 

< fllUbl JjAaJj 4 ii f' JLLJI La < £juo5LLuiJ jl cJlLJl Jjlui ^lc. .^ijuxi]! UjLiIALjjujV jjLa (JjjLujI (JjjJjujL ^JJ (jia. J^jj jl jLoJ ^lJl UjLujBLuJI 

UjLaljLjjujl jjJaj] Ajjjjlill jLVI jl ^ jlu^VI aLuiLuj UjLJjjjuuij ^jjjuuJI jlj^l ^LjUl UjVLAxjjujjU <LlLuJ! jLVIj ^lc. (J£_uij ^jjjuuJ! 

^ijuij (JLk^l ;jia.j jj£j!i Ajj] JLLUILaj cAiLfljjuuU! c_ilalaJI (^i l^*i"i^ ^Iiujj UjLc.jjJajuU! jl j-d ^c. j]| (_g-L. .diL.ia]l ^Ijjuj (^i ^ iLaj]| 

4 ;L* II LujjLuUI (^2 L^luklujl jS-aJ <_<u£ <_ aLLILujIj tl^_i3 (Jjoj] V LLjiaJ UlLal jLlLujV! 

AuajLa lcJjbM ^juoill 
\4 L> u A\ 4 Li jjVI jjaxju Ijjj] 

Cllla.jaua (_^A U j! 6 ?L^j ^Lil! jJ*JJ ^jil! djLlaj]! jjc. j! ;?<ja.Ujj ^aJJ j! i. ia_j Li jjjaj (^ (j^ ?^jjjuuU1 4 'N.Wil CiLllaJui JjLaal LLjJa (J^juj! La 

?L^.!jajuuj| * j^ ^ ^jil! ^jjLuU! 

?<9julLj LlaJjuU <9JjlaJ <.**ll 'S j'sx>\l j 4 LiuilVI j <.**ll jUn’Lll ojA (J£ jjdaj I <■ tj£]j ... «(JJjuj Li (J^» j& ^uJal j]| L_j! jaJl 

?Juut]| (jj3j ClLJalL!J j|jjVl dlljjil L^-Iajj 1 VVLj <> J 

ujjJSU 

jc.!jL L^Jajjj liui jjLLllj ^LxjVI Lij!>Ij ^ iLj jJjj j-<a ^jjjuuJ] <x3j!LJ! j! jjjuuaLJ! ^LljJ!» ^LLU! ciiLj-iajjuj! jL t^jJ! jjjjuiLfl] Lijj 

jljjc. cliaj \jub 4x a~\a tSUlauJ! ^_j jLJuJl ^LLi j Luaj^aaJuJl 4 la juaiVI j SjjauJ! Ull JjajJl jui 4jC- (_g_aijAi ^aldaJjujl j£ (JLjj .«4_iajLaJl CllLLJ! 

j£\ JJj^-uU l^uJxjj LguuLij l«AUjjaj j^ ^i c** < *w I ^ 

jj| j3 

jjisu jui jaJ! (^i ui’i j! tLg-is LdLJ! JLjLJuJIj ^(dJUl ^juU!) 4_ia.i j-U! diLhVuuVL aLLuj AxJli ^Luoi! ^! (jjjj (_^j]l *h u j]l (Jjg! j*J! j^j 

:J^L, jui ^jjjuuJ! 
.(_3jJ!j dlLJaiuJ! j jljSV! j.ll jLuajV! J t U» u (!] 
t ALi AljC. juJ! ^jLillj jjjuuJ! CliLilajui ^JjJajj (l_i) 
<ljg juil Iii£uil (^iajua (J£juU ^bjUl CllLa! jaJju)! jjjaJ (j!>La. jui cLg_L<a (J£j AxuaLaJ! c_ulLuiV!j CllljjVlj dlLU£JL 0jLJ!j CllLllajuJ! oJa iaij (£■) 

’ :jd 

JjaLI! diLLLui!j ^RFP) diLaljjiV! diLlla jU LUaLa <*J ^Lj-U! diLljaLui! jjjj jjjUJ! LU!j&! jjjai Asu jjjUJ! diLajaui didai .1 

,<SjLuJ! jjL j]| j (PQQ) diuL juJI diLjlxui diLJJajxi j t jjjuuJl 

.(jji]!j CllLJaixJlj jljSV! (JjS jxi L^_Jc. (JjjuaaJ! ^ajjju) (jJl Aj^a*uaaluJ! dlLli£i! ^Uuuajl ^uud ^bJ-U! dlLLVuul ;^\se*i\l L_fl|jAl jJ-lVi .2 
jjjuuJ! (^i jj£jLuuJ! (J£ dlljji] (Jfuui (JjAL j! (jjjLi] ^adajjuj *hbU L_fl!j^L jdsu ^iJ-U! dlLldajjui! ;0jJaJ! / ajAa]| ^ajjflj .3 
jjdajj 4 ijse a A_ia.ijuu dlLldajjui! (JasJI jjjSj ^jjjuuJ! jjj3 dl! jjfi jjUajj ^uuuj j-U! dlLahWil ;dll_JjjjuuJ! (juaJjuaajl ^LuuJ! 4 

.diLJjjjuuJ! 

LsljxaJ! dlLjLuJ! ^Jai ^BLM— jjjsdJ! dlLjl*uJ! ^aJai dlLajida Jlu £ ijuU! dlLldajjuili jjjuuJ! (^i 4uJli]| dlLc.L^a]| jjj dlljaU! jjui .5 
.( EPR^i 1 ^aj]|j ^LJIj LiLuJ! LsljxaJ! (JiL) LailjjuJ! dilc.U -al! (jll jjaU! jjui (_gJc. jC.Lujj t dlLuuujjuJ! jj!jui Jaliaajj PLlVt 


;L^iiiuuajj Ldidajj 4_i^hJ-U! dlL!dajjuiV! jju^j Aii£ c. flJi < s‘ui) , | LjC. j ^AiajJ-U! dlL!dajjuiV! JuJls <_JL^.a] Jj3 
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:g _jLUI ^uu^l 

Audjli £.LudiV Ajt-Umll AflJjlal! ^ic. ILbji £jjjU! l jJ c_fl jjuj j jjuU! C-jLaiJkjjoii J W*>1 l^jJaijjtluji ^J ^il! 4ijx_Ui jJLluoa ^uoifll! ijlA ^jJa ijJjuj 

jjJajllij (JjilujuJi juadx«aaUlJ ^UjaAl 4jqj n^U'l 4_iUU! jua <jju> l^_d£ij c4iU! L—Lia> jua i_illc.j (Jji*m -la, ^Jj iiuiLuj jj£j ^U! ^ jUU! (j-UbVnA 

.UUjVIj 

^ jjuuli CjUi^kluji f j^UJ jjo-ai 

ju> -ll jU .(*UjjS'l) f^i ^ja. J (dc. J ‘UlA^i! jLlai 6^2/lU! j JJ^Ul jLlaVi ;^g-AuiJj ^(^uU!) jLlaV ^jAUU! 4 Kjft ^ULu ^ j jaU! <jl)U!.lVLaj! 

jUai (jjL (^lc- -lUj Cj ij Cjjjuj <llLUi oLa ^Jj p jajJ! 6(J£Li£i!o j& Jja. UjU jLuUi 

http://www.bimframewQrk.info/2015/09/model-uses.html 


; jljLll jUJ flflC. ^ajjutll LatlUl LajxUi jflUaai jj> AjJxli LjjtLoJ 4-sta.l j-o (j!>La. j -0 ^jj-U! CjLqLVuJ fljflaj ^JJ • 

6 ujj^i j jLol uj j) 4-1 Jj-^U! «?# J2^» *( Messner et ab 2010)«^ ejLoijaJn»i» <Ulj ^iLj Luj^l£i Sj ja. cjL jj jaj ji yjjjAL q Luj^l£i jj jaj • • 

.(98 u- ‘2008 

*(2012) Ujjjj^U-ia^jj *(BIM Guid (2011 -(2010) jijUU^jj JJj $(2010) f^i JUjUJj^-iUj t(NBP) Lka.!iUljsjjjaJi fjjcUjjUi* • • 

NAT-*(2014) i j^lUi - jAujJjIuU *Ln* LUa ^jj JjIj *(Statsbygg BIM Manual - Norway (2013-(2012) i^UU - 4£jiLUl ^jj cjUku 

^jj 2 cj jL*^i ^Lj£^ NBS • SPEC BIM Project Inception Guide 2014 

.UniClass2015 -33 Jj-^U! ^j qA Lu 6<Luali cjii <> Ln^ll i <uJaji • • 

ISO/DIS J ^jUi (^) cjjjixUi L^Lu jjj jUaj ISO/TS 12911: 2012 *PAS1192-2: 2013 UJj ^ L^ ^jjaUjUI jnUajAUjUI juUUi • • 

.cjLq jkUi ajLuj JjL - ^ljjli cjLq ji*m Aa^jj 29481 -1: 2014 

^■jjuU! ^aijUjjuji L_flJJ*J jjJaJJj t/vY W Ui JJC.J IjLia ‘A.V W Ui ^ jUil! CjLoi JUjjujV LlJC. D^>lc.i Djj£j-Ui jjUuaUi jijJj 

djLaUlauuaUi £>j> L*_a.ijui Uuj .^JalUi A_ia.Ljuuli CjUaiJlajjujVi j-a jjj£ JJlC. Vlj c. Qj*n«Vj JuJlajj n_flljUi ^Ls ctfljLuj Jjijli 

jjUuaUi ^i ijij£j jj£! jaJ (_g3c. jg hj jUi ^UaauaUi jU iijla. jt^jLulLo jLaUlauuao ciltiA jU iijj 66 jj£u> CjijUc. <U! jl elujj 
.Cjliii j>K LaLVnjjj (JiVi (jjaVi (.UU'biaaUl CjfljjJaij $«£-i jaUI ^i-lVLai! ji (^_ai ^!-lVLaiV!» ^ n«U o!!>lc.i *jjj£j-Ui 

.oJjJa. (-** l\ w '3-a jjjlaj ^Jj Ulxijj Ajt£wUi CjLaUlau^aUi j» iic. ^JjJajJ ^lc. 6^tc.i ojj£>2jUi jjijUi CjJC-Luj UU 


?^ajUl UjLalukjjudl jl ^iLlUl UjLalukjjudl 

tLjUjajVI (j<» 6 JsU «^ jjaU! ^!jVLoj!» ^ijLjjoj! (JjJaflJ 6 (J jlaj 4-g_a. j ju> (jlli £mj .(JiLlil'j ' g L.lAl j£u>j ( ^jU! ^! JVLoj! j ^ j J-jll ^al JVLojI ) jLaUlajkuaU! 

( 5^1 jijlU! (jo jjjsUIj oJajLUI 4£1 aU!j tUl! jjjoj! ^ - LUj ^UUI UjUjLuo ^-ijxj ^j SjLoi^U S.WU'I UjUV jll ^ <^jj> jL^ALi ^Vh»j U Ultc. • 
^ jjAjl! ^ljajLajl ^Uaouaai jU ‘(^•j jaUI) ^rViUl j ((JjjUU! (JUjU!) ^JaJjuuUi ju <a 2 >LUl c LjI Ujj t^UUl CjU ji *--0 i_a.JAj ^Jj jljULajU JJjuJ 4iU - 

.tUaj-^C. JSI 

jjL^i CjLq jlstUi ^Jajj PLM J (PLS , GIS) Ufli jxaJi CjU jlxUi ^Jai ^ic. 4-flJJlaJ j£u>J ^^iUlLj 6£.tiUl U.i_UaJ Jajjji jjc. j jaUI ^IjVLujI» ^UaAuaja • 

.fiUi! 4_aJjJajJ ^JJjoi U£ - j jaUI jjajC. L_flJjstJj ^ijUJl (jjajC. (^-U (J-lij UjU UaUjai jjxul! ^KWil)) ^llaa^auU! • 

^JLLUI oU JJC. (jLoijV! (J^-l (j® ^Ulj £-gj .■Uj-jsuo jl AlUa A. jUc. L_jilJC. tUlU jU «^-LjaUI ^!-lajLujl» j! «^aaj ^|jlajLuj|» ^ilamaaa jUjC-I (JjJaflJ U-U^ !jj 
CiUjlsuU! ^aJaj UjUljiajLujl J c^UJ CljUI-laJjujl ^ L»4j (^U! ^uaUJ! ^llaju^auU! L^il ^Jc. u ^jjAUI ^liaJjujl” £a (JoaLstU! ^JJjuj 6 (_^ja.V! ClAilaJ! j 

iUU! (_gJc. ^AjLal! ^lU j * N' UjVU. (j» Ujjc. j PLM <•— U!-iVLuj!j c GIS U^l j*>' l 


£■3jj<U ^Jc. UUlill UjUuLolUIj jj<U UjUI-UUjuoI 

^ *1» XMJ .(<auljujJ ^JJ U^ ^ jUUl ^j SjjjjoiUl CuUUjujUIj (^uaJjflJ jjja.yi joa L_lila jl <uaJjflU -laUaaUl jl A i U) ^ jjjaUl CIiUIjVLujI jjj jjjflUl ^-Ul jja 
^aJJ LjjjLc JUj ^ «CljUja_Ul (JUj - AuioUl jl aljyi ^jUl CloUijVLuj! JUj - dJalj UuaU jl^ a.j (^j> jaU! CLUIjVLujI^ ^jU! C1jU!jVLuj!j CuUUjujU 1» jii U 

.(jjjLflil <Lli £jjLU cijUjajQ ^j (cu!jUjUl) ( 3 -Ull jjjtjflil iLtail ^jjUUl c*il j'LIjq ^jUUl cuUljajLujl ^.jU c 5 j^l SjUuj ^2014 t^i^igLoVi NATSPEC 
^i - CuXoUUl Jaj|jaj (Jc-tsUiJ (jjatjUUi ^IjVLujIj - UjUjj ^jjjuj AUstfl Auajj^j (jloUUaiJ ^lj ^jUUl (jloUljVLujl t^fljjsu ^j jil CjU jistUl (Jjjaj ^jjjuj l_ flU 

^ajLSIuiUI bimthinkspace culUa 


I—uljl^Lu 
























2017 jjjUxI! jj*J! 


UjLlAialJ (j!_aJ! ^IJul 6^-iUull ^gJl oAli 


A\ CjUuLouII tjiill Sjblj t(jj! jaJ! Jjlajll j ttilUUiVI <> ;JUi 6^-iUull (UiUbV u*il jjj JalkJI c jWM j 
JlVnti 6jbl Sl£La>-aJ 6(_£jljaJl (JjWMI ^JaJjVJ <LjUtUj,Vl <> jJjflJ ;JiLa t.ViunaSl (^JI ^ijxj]l ^bVSail 


£uUajll (jJajc. UjlijjJtJj jaJ CjUolukjjujl 

(Ja <JC.j3 J.C. JX>~Ux> -1-la-J tJVIVD ^ijAill (jiajc. L_fljjxj jl 6«IFC - "Lcl *U>iSl (JjuojI UjUs c^jj*j» «<buildingSMART» -! ^j 
» .AEC UuUMl j Uujjj^JIj jS-axU! <cl u^i\ JjUjII UjUiUiLd (jd jjjjUI jl j^. 1 j 4jlM l_j jlU-d j^j TFC - *Lclu>o\l (JjjjujI UjUa ]a3a4x> 
JajjjalU jjjaJ jA ^ jjaUI (jjajc. l_Ljj*jj (buildingSMART <—jSjUc) UjUj jlx-UI ^jLu JJj l> ‘-«U'» NBIMS J ^jj 

^(2.5.4.4 ^uill TFC. (US-NBIMS-v3 - ^! u»'l UjUs ^ij-aij <Ujj Uii^j <JjUj3I jjjUjjuj J£ I^JjUj ^iix j ^jll UjUj jlx-UI 

.^ull jj uIjI jjl MDVs u* JSI jjc. jjjU" ^j (Jji 4 . : ) < < uh j]| MVDs j^* ^jj^MI jjajc. Jjia j-a JJ^I Uujxii ^j jVI (^iUj 

4 V ^ cJIUa t jjj£lj-UI UjU^jjII jjjLo Jjs j-d l&jjiii ^jjjuj jl tJjjjjauJI Igijjxj ^jjjuj ^giiil jl ^S-JS-a. 4_^ilU! MVD jjc- jc- jLjl! jjaijj 

;c__lJjudJ I jA jj-ojS! UlUalJV ujN 4_ULU A-UliS 4_L-aiL<ij AJjLuj 

.4juUU! ^IjVLoiV! lIiVS-^* (_J! UUjjuj! (11^) u_Jjjujl_aJ!j L_JjjujLaJ! (jiJ (JjUjI! UjULc. -lia.jJ ^-jjJajj ijuj]! (jiajc. Clllijjxj ^jlLu 4_ia>U jja • 
.(HCI) Mj^iU'lj jLudjV! (jij CiVlcliii]!j t^LuiV! jjj Uj^jUIxj]!j 4_ijUj 3! Ui!>lc.lij3! huafy jA j-<j]l LliUbVSail j* jjaji]! ujVi 4_ia.U j-o • 

uU>^i jjj Jj^a!Jj]| (Jj^uudli] Jj tLjSja-ajj]! Ul!jjl jjjudVi (jjdj] - 1 ^ajudiS! AlLudflSj^ CLlU Ud£ - dLj! j3 j ^ij-u]! UjLabVuidl j-a (^uudJJjl! (jjajx!! jl 

.(jjjill Lllbli^j jjjuLU! 0 jUjj (J-axS! L_LaUa / (JxaxS! UjUilalLa JaJjj ^jjjuLaS! Va-Luaus]! 

^ jJj<ull CUUIuVlail L-ijJJtJ 

liUliud! S^xJjUUJl ^gicJ UjLaJalU! Jvb 1 g qjjU/l ^ajflj j-aJ (^lLaJ L flj^ ^gic e-Sjj ;4i3lVaj fiUlLc. (JjiaJ iLaj]| CllUl-lVLudl j-a L_Jjjij ji Uj£-aJj 

.(jjil! j UjLaJalU! j jljflVl jjj UjUS jjjud-U! ^j jjli3 ^bvuiNI iLu jjjUM Ujjjlil! jUVl (J! bUlud! ji $ ^ij-U ^bv u*il j£i UU^il UjUjU^ ^gjj 

UlUa LLdLudi jjdjud jj ji ju l^Jjud^LLa L_iaj ^gj]! 4 ^J^ o^iSl 0^i3l (_^A o iA (J£ 
UjLaji*_A]l 6 jb! 4-ui flc (jfSaj L_fl ijjud tjjdLudV! IiA (Jj-a £u-a j] J gjSc. ^Uj]] 
aLia. ojjL (J!jJa VaHU! UjLajlxU! jjj (ja ^ijAjll CllUl-lVLudl <Jjxl 

# ( 2 J^3!) ^jjUuU! 

^jjjuLU! Sl_ia. Sjjfl (Jlj3a 4 -^LlU! ljU jlxU! ^jx>^ (jaaJj 2 cJ^aiSI 

(Jj-aj (j£jU! jjIj^ (JVb \ g jj) (Jl 5 UVI fii& # 4_ljLa (Jl^juil 

;l g*j UnjaJ Uaj VaJaj-U! LllLajixA]! j-a jji 4 jud-aV 

^gJc jjudU-a jjjU 43 (J^ UjLajlx-a ;(GBI) Ualc 4-iilV UjLajLtoj [\.J 
(JiLaj # ((jajA]| IgjSc ^_ij (jiS! o^jV! ^&jjU ;JLlU! cJcjud ls^ 6 ^jjLlUI 
Sjjju^ai! (JUuj j;ic. j^a JLiiUj ^jjjuLUU 4 Si. vix> jjU! lLUjjIxa]! GBI 

.*vui 

(L_jU*ta_i3 MLli jjc UjUUj ;(UPI) vS£j^_U! jjc ^-jjjuLU! UjUjixja [TJ 
lLUiLjUIj 4_1jLj]! LllUjjudj]! ;jiLa cViij-a ^JjULaj c<fljj-a JJC. LllUjix-aj 
.4fltiV a j!j3i j-a 4ijudj-a JJC. jUjudUUPI (J J ^aJJj c4_Lajudj]! JJC. 4_ifljl_gJl 

CllUjix-aj L_jUta_i] MLli UjUUi ;(SPI) 4 ^Shj^SI jjjuLU! UjUjix-a |j2] 

L-jiSa ji ^iljjudJ jJjl3 ; Jla c^l-lVLudl lLjVS-^j 4jjxx> jjaljci jjd£xj UUaj-a 

jjj^ailj (JjSuudjilj Jaj! jVilj lLjU jjudjSlj (jjU jS! SPI j^LaJJj .^ljjsl 

.lLi! jjjLuajS!j 4_iju» ji! (Jjl-iaJlj jjjUliilj 

.4_UalLa JJC lSjuV! 4-USLj 4_LudHA jSUUU ^gJjud jjiLaJ ^aJ 

.(jjju^aVl ^jjjj (^jSUdjV! JjUl]! ;(JlLUail jjjjud ^g-Sct4 ij »a 4_i^.ijxj LjUlLVLud! jjd£xj] 3D ^ij-<j (^i 4S : ix>x> lLjU jlxU! ;(MM) 4WiMl ljUjIxU! |j3] 
MI jjUjuiS!j ^Lj^j]!j ^JaSiaJlj 6(JjxjuLii!j ynWiSlj t^SjJlj 6LliS_La£J! jjLVij 4&l£S ^^>'lj UijUiV*iSS UajVLudU! (jiSj UkJuuU! diUjlxU! (JuuLjj 

.4 S> jLuV! 4jj^j 4_iiudjjA jS£jjS£ 4 \ : \aa 

jLS >. 0 x 1 jm S-ldjjuua (jia_ajjU!j j-Ja3la.Mij 4 'UJxU ^jjSuU ^gJaxJj ;4_iinaJ!j ^jJajj]! 4 jSSc ^JajljU]! lLjUj]xU! ;(ID) ^UlV^Si ljUSjU! |j4] 
lSjuV! VnVU JlluV! j-<» L5^-U JSja_ji£ 4US£lU! ljUSjj]! Jjj-u ^j .4 SV^ ^Sl ^jj2lU! ljUjIx^ ^ljji £j A y j ^jS-Aj]! <j]]j (_^i S_aj ^JcjjU lIiUjSxj 

.4_Saj! jU3! 
-ajSl q 



S»Sj ? > j£^u ^gJSliiSjj ^(S-^J 3 6 Lja.jj jj^J ji j^-^ Lf^ J ) -^Uuj'V ! Ajj^uLj jS_mj]| ^gi 4 x>jUSI LliUjlxU! -li-lVi] Sja-UU jA oVlci Lj! j]| L_ 

(CNC j! i4jcS_jua]! jUaV! Sjjma (JUU! (Jjiu (^Jc.) ^jjjii! ^jS_V ^ii ^Llil ljS-aj]xa]! ^jj lt^ UjcSuudj 4j! S_xd£ .(MUs) ^UUajJ! ^S-iVLudSj 

.lSjuV! Ajj^uLj ^-iS-Aj 4-Saiijua (DU) jjUSjU! LjUI-iVlud! j! (IUs) LjUjIxa]! ljU! jVLud! Jjb jus l»sy>^jj 



i_uijiiLu 
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jj 3 ^jM! 3^ lU* 3j^ ^AilaJl jj J£ L<4 .(jj^.1 ^lLi J DUs j IUs ‘MUs La.j^J! Jc. ^jjjjI l_ajjujj 

c '\\LuAi j djLa jj ^JLj ^bVLL 4 \j : L1 j£jj <> j tdiLijlxxJI L^-iaj 


j^ull LjLqI^VuJ l Lu^al 

tiilJ £jj tLa-lAjll JJjli jl A_i^.Jjjj CjLjjLlj (JjLjI (MU) ^JjajII CjLal^lijjujl jjj CjLj J> CjIjjjC- L_fljj*j jSuOAll jj 

.^I^jjjVI Ljjjjj JjlLll Ai^ ;j jjja^Ljj jljAjj jliub ^jjj (jJl! ((31 Vj jj^! V) ^IaxII juLI jj ^j^Vl -i^J! Jj-ia-j M1 jj 

CjLal jLjjjl 3) ^gC. jill ^aJ x jilll] <LLj 4<Sj 31J cLtujlj jj^Jjj I^jUjjxj jli ^l-la. I jjijja 4_i^.jjAjll lUL 4-la-Jjj VI jl£ lil L <3Jj jljr’n Lj3j 

i - ^JLlLj ^LUl-iLl! CjLIjjjjaII / 4-lajjjVI 3 jjJj t^jjjJa jj^Jjj I^jUjjxj jU ^l-la. jjj£ <J^.ijjjll CjLsIjLjjjVI JJC. jl£ lil tilli £-aj C<JC<3 

.jjjklll 3Uj ^iauj jjfL dliaj JaxII ^ijjul Jnj^l JSjA jA <^.LaJ L .^jjjLjII 

jjc. CjjL jLl jjjll ^al J^jjjI CjUjjxj J*/uj,u jl c. i>j tLc. jjjj CjULj J ^ijxull CjLI j^lLjl jjfLjj ^LjjII j 3.I^jjjVI 4j jjaj cjLuj Uj3j 
t j^^ jjjaII jc. (JqLi.ua (J^jjj ^ ijAjl! CjLI j^jjjl c_L jxj ^Lj Llill \ qjLlj $ j^.V jjjj j*j j^l ^-lajLjj J!<^- jxj c. qViL’i 3^1 LjjjjJall 

•^JLaLLl 4 Ljj iVI j iLjjljVlj cA-LjjIIj 4 jjjjllj L 4 c.\ ix ^ll j 

^i - ^LLajll LjL_jaV ^kjjli ojji 3^ LLjc.1 - \ g qjjL’i j£jj ^LlLj 4^ j jj.aH SLa. SjjJ U^lu^ jc- 3Lu (3 jjj ^ij-<jll ljLI jViuI L_fljj*j ^ILj . \ 

.^JJjJaII JA / L$l 

jjjJajj 4 £JjLja11 £.1 jjj CjLLc. jjjjj (J£jjJ I^jIuLIjL ^jjjJ I La j ;lgj I ^ fl-nlaj ^JJjj 3^1! ^ JflJ^ll jc. jfljjjj (J£jjJ J Jjjl! CjLljajjjl t jj jxj ^JJ 2. 

.^^ujaaujl! ^UllJ £JjLja 11 (XliflJJ 4^-A-Jajjl! -liiiil!J 4Lj|j-Ul! 

.^jjjjj (J£ (J La-Ljajll uLuual (Jj 3 jj ^ jjAjl! LjLU-s nnl Lijl'J' V W *V <-^Hj ^.a.)jj ;<jjjJajl! Ljljl UJ^ ^ jj-Ll! LjH-lajjj! lUjjxj - 3 

J jj^jLLL! Sjfa. 3) IiLjjj! J jjjl! cjLI-ijjjj! jc. U1 jj.ui.LI j t n»*i.i ^jjj Ij j! jjV Uiuu lg nj»1 ^jj V ^ijxull cjLI-ijjjjl .4 

.LjUL! 6jUl!j ^jjjjL! 


<ja.j jajI! LjUI-lkjjjV! LuU jJjlaJ ^aJ 4I xig ij.1 j jljjll Laij -IJ-laJ A*Jj - "LJjLl J 4iL! 


(133' U£ £*aJt J^U. jj 

Ljl 


LjljLikV! j 4 l1j!jjLjL!j 4Lj!j! jSjII jj jj-lxl! 3^ (v0.73) jlu^aVl liA .Vnuijj .fiLj) 4-JULLl Ujl-lxjaJ ^aJJj 

j^jit llLqLVujVi AuLii : dJiai ^juUii 


( 3 ^ jLj 9 j UjLs 3 


l* ^i]!j 4^jj^j Jjl JjiaJjail 125^ jfljjj 1 - AUjjaJ LlAa.1 (2015 J.^j 11 ' M0.73 - 8) jAjl! LjLI-ILjjjVI Ljli (Jjjj 

•3 3uj3! 

Model Uses 


General Model Uses 

Model Uses applicable across 
industries, information systems 
and knowledgedomains 


Domain Model Uses 

Model Uses applicable to a specific 
industry, its relevant knowledge 
domain and information systems 


Custom Model Uses 

Model Uses tailored to a 
specific project, dient or 
market's requirements 


General Capturing & 
Modelling Representing 


Planning & 
Designing 


Simulating & Constructing Operating & Monitoring Linking & Custom 

Quantifying & Fabricating Maintaining & Controlling Extending Modelling 


AuoLlII ^3jjL 11 djLat^VuJ <^3j3l cu3l-ikjjuj| LUll 

3c. u ^3j a\W LdUll UjUI-ikljV!” 3Ljjjj .L^jxaI! ljVU-gj UjU jlxL! ^Jajj 4 jc»1 *u«o\1 UjVU-aI! jj.iLMl LLU ^-jjAjll Ldlxl! ljLqLVuj,iV1 

/ jjLal! (JjIjj 3^ (l_uj^j1 ! (j jIjjj jjjkil! (JjIjjj lUjjxjI! (JjIjj ;3l jjjjUq ^l-ikljL jjjUi U 6-jlc. j 4 1 ^ X)tnI 3 «L_^._ju<jllt» <aK 

.(1000-1990) LaUll Li.uul! 4 _i^.!j ^-jjjj ^luj-ljl <LjLj I^j! 3^ L-LAlaj - LLjLujI! UjUj! jaI! jj 100^® - ^Ul! M^US 52 LIU. c^ILa .jjajxl! 

; ^UjU j| jaI! jj 3 j 1 s jjc. Ldlxl! ^iUjl! LjjUI-il-jjjV ^LLj 3 ^ Uj3j 

j^jj-iiilt Lu 4 >.^i .Uj j^al! 4 xiLil 4 >.^i] Ljjjaj 4-ixAu Sj^-^.! 4 1020 • 

[^UjII L^.jjj 4 UjVUj 1! LaUaj! La-jujJ LisjL! J£L3t L^.uaj 1420 • 

[(3aLL! 4 yAJ) 4 j-lL! L^.UajJ LijjUxaJ! La-lAjl! 1490 • 
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Series 2: Capturing and Representing (2000-2990), synonyms notiisted 


Code 

Model Uses 

Code 

Model Uses 

2010 

2D Documentation 

2060 

Photoarammetrv 




2020 

3D Detailina 

2070 

Record Keepina 



2030 

As-constructed Representation 

2030 

Survevina 



2040 

Generative Desian 

2090 

Visual Communication 



2050 

Laser Scannina 





(jHaill ^oLaj diLal.Vs ud <^ij-ajll diLal.Vs ud ;<jLi3l <lill 


oAWx>ll cilL '4^.\ U^L ^iyiL (jl U\W ^ jLaj UjLal JLkLujl Uu 

^aJJ UjLdl^Jjajl jl) ^UJI (jUaj jAJ UjUl^klajl £>L^I 

Laj jA (jUaj ^ jj-aj ^aluklLujl (_]£I 4 jqjujj]| (jJjuajj ^ jl o.«lj 
cMUs J 1 ^ 73 Ljll^ ^^j^j .(4.4.i«o ^a jl^4 -\- ^jujI 
;^jLaj UjLdlukjjujl <xjjuj (UUjj 


Series 3: Planninq and Desiqninq (3000-3990), synonyms not listed 


Code 

Model Uses 

Code 

Model Uses 

3010 

Conceptualization 

3070 

Lift Planning 



3020 

Construction Planning 

3080 

Operations Planning 



3030 

Demolition Plannins 

3090 

Selection and Specification 



3040 

Design Authoring 

3100 

Space Programming 



3050 

Disaster Planning 

3120 

Urban Planning 



3060 

Lean Process Analysis 

3130 

Value Analvsis 




Series 4: Simulatina and Quantifvina (4000-4990), syrorryms notlisted 


Code 

Model Uses 

Code 

Mbdel Uses 

4010 

Accessibilitv Analvsis 

4140 

Reflectivitv Analvsis 



4020 

Acoustic Analvsis 

4150 

Risk and Hazard Assessment 



4030 

Auamented Realitv Simulation 

4160 

Safetv Analvsis 



4040 

Clash Detection 

4170 

Seeuritv Analvsis 



4050 

Code Checkina & Validation 

4180 

Site Analvsis 



4060 

Constructabilitv Analvsis 

4190 

Solar Analvsis 



4070 

Cost Estimation 

4200 

Soatial Analvsis 



4080 

Earess and Inaress Analvsis 

4210 

Structural Analvsis 



4090 

Enerav Use 

4220 

Sustainabilitv Analvsis 



4100 

Finite Element Analvsis 

4230 

Thermal Analvsis 



4110 

Fire and Smoke Simulation 

4240 

Virtual Realitv Simulation 



4120 

Liahtina Analvsis 

4250 

Whole Life Cvcle Analvsis 



4130 

Quantitv Take-off 

4260 

Wind Studies 




I_uljilLu 
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Series 5: Constructina and Fabricatina (5000-5990). synorryms not listed 


Code 

Model Uses 

Code 

Model Uses 

5010 

3D Printina 

5050 

Construction Loaistics 



5020 

Architectural Modules Prefabrication 

5060 

Mechanical Assemblies Prefabrication 



5030 

Casework Prefabrication 

5070 

Sheet Metal Formina 



5040 

Concrete Precastina 

5080 

Site Set-outs 




Series 6: Operatina and ivlaintainina (6000-6990), synonyms not listed 


Code 

Model Uses 

Code 

Mbdel Uses 

6010 

Asset Maintenance 

6050 

Handover and Commissionina 



6020 

Asset Procurement 

6060 

Relocation iVlanaaemient 



6030 

Asset Trackina 

6070 

Space Manaaement 



6040 

Buildina Inspection 





Series 7: lylonitorina and Controllina (7000-7990), synonyms not listed 


Code 

Model Uses 

Code 

Model Uses 

7010 

Buildina Automation 

7030 

Performance Monitorina 



7020 

Field BIM 

7040 

Real-time Utilization 




Series 8; Linkina and Extendina (8000-8990). synonyms nof listed 


Code 

Model Uses 

Code 

Model Uses 

8010 

BIM/Spec Linkina 

8050 

BIM/IOT Interfacina 



8020 

BIM/ERP Linkina 

8060 

BIM/PLM Overlappina 



8030 

BIM/FM Intearation 

8070 

BIM/Web-services Extension 



8040 

BIM/GIS OverlaDDoina 




L-ulJlAfl 


































































2017 jjjL*-!! >^*J' 


j-<ull LjjLaLVuut <^LjxsJt UjLqLVumI ;4ii]lj]| AuiS! 


/ (Jx<xx]l 4^ JJJOLC j£] - LVaJl Uc> - ^ j jaLSI CllUljivlajl (jaJ-u^alj ^JJ . jLLuSS j ^LSl ,jaj]I LuL1.11jjuj 1 (jjQ rcj jo jc. OjLc. 4 ^Lull LuL1.11jjuj1 

4 . ^\1 LjJLoll! cJlV j MU <LuLj <"laj 1 •» Ajaj Ig j jjj jjj 4 ^ MUs j° UjjL LLlC- ci]ljA jjjj] .(JjjlLL AjualaJ! 4-jLuu]S UjLILjjq jl ja*]S L_±aLua 


iUVIujJ (jaj> 


^]jxu cjLjal jj3| ^-L Lu3j .(9000-9990) 


a^.jjL! <aLklL CjIjLLV! SjLl ^jLS! UlalSt a-n,Wi 9XXX • 

^L^J\ jajLl j.Vl UiLj! a^Ll 9YYY • 

JjL*]| ^Jaju ^ic. ^LjaU! ^!jj (jLLlaj! AJaauiS A'yWlSl <Jj£u]t AuUaj! 9 ZZZ • 

jjjjjj<4j£ L Ljjj^ a.jjj<iLj cIl^j ^aLujq a.^.4ju^oS BIMexcellence.org <LL£]t A_ia.i jaIS! ciiLa!jLLujV! ULLa AiLuajjuj! ^jj ;4_IaajL 
.BIMexcellence.org/model-uses <J^' j j^»jV j^' j j'jSsl' Ujja.! ^ Jj^sJl /Lji^ 

A-iLuJl UujjLojJ! CLLqUVujV! ^iLn (j-nlaj ;^j! jl! ^judil! 

UjLalijLjjujV! ^OjaI ;A_i1ax]! A_ia.L3! ja AjLaliAaLjjuj! (jjiSaJ (JjL (_gAc. u_flj*j]| JuLd! j>i 4^-jjuil]! UjLiljajjuj! AuLli (JLi.jt Uu 
i(JjVl ^juL]| ^J! ^ja.j]| (^-a.jj 6(jja.V! Cjl ajJaj]| ^J! Ajjuij]L) jjblS j ^ ua ^ LLaj]| lLLqLVuhI j 4jjijj]S 

> >Q V>\ i L <\1 


j JjAl 


l" \\ Jlala A i j Vi j! 1 qjttL SJjauU! ^jjjLU! A y ±1 j (jkaj j! LguLui (jua - UjLu£! L! - (jiS! «AJajujjV! (ji UjU.» jA ^ JjaI ^IjVLuj! J£ 4 jjfljj]! jjli’ixi (jd 
Ajjuj JjLLd C-L<Jaj cAujjau (jlSt [26] ^kLuVI (j> i*j jjjVij 4 JLa-U! ^jj^j ^!jVLujlj 4L1L1 lV! <- cs^ Ujc.j /fijja-L! Ja*J! L_ja.Lua / JuaxS! 

;s.!jV! (jjJuuVi (Ja.lj-<4 


;^L Ls A-lajudjV! JaH - (Jliaj]! 4 _L.jus - \ 

>( yjLLL! (jui £jjl! !1 a (_5 -L« (jJajj [lSLIujV! <«_!!£] jL !J jjjal # ! 

( jjal! ^jjLL! !j^_S fcl.^l <_Luulj LjlLus jL !L! jjjv i # l_j 

. a w j' ^jjLuJ! Ij^J [ e l,u^'l c—fljuo£] _] A-ijjuu]! A-jjSjV! ^ vWi ^ 

9 [lSL1lV! <_fljud£i] ^lj^V [JjjjoiJ! <._fljJaS!] jA jui jj-ial # j 

;^JSj L a L> >*j YI Jajuu - ^jj&J! a_Lju4 - 2 
# [l]1 /uuVI L_fljuo£] ^lj^.] (^g-Sc. 6jjiS! ajL [JjjjuiL! L_fljSaS!] jl£ !i! L ^jjVi _! 

# [JjjjuuJ! <.—fljlaS!] Aus^a (jjSt [^t Jc«o't jc. L_fljuo£l!] Sj ja. ^jjVi # l_j 

;A_LuujjV! JaLj - JjLlS! Ala.jui - 3 

.fct.u^t l 4L^] djlJial<s (jjUaj fct.u^'t c 4L^] Ljlj-ja LijL !i! L JjLj .! 
.[lILHV! <- 4L^] -LLa.! j! Jj-Ixj / ( -L'-L) j! ^jLsjj / Cjajui l_aLsj! j! l-aLsj! A_uua jj -iJjiL .l_j 

;(A_jjju4 J4C>) A L> lT< YI JajuoJ - JaJalj]! Ala.jui - 4 

.[LLluYt <■_Ll£] $.!ja.V l_jju)La]I ^cuqLjJ! jjJaj.vw .! 

.[cJLJjujV! L_flJd£] $.!ja.y ^j^jl!! lM! (_^i (^-iLl) j ja! ^! J jx_a j]| . L_J 

;A j-i*\l ^Lgui - [^l-L-uaS! l_Lui£i] J ^iLai ja- j! ^ jLu jl-jc.! 

.A xig a jjc. Aui^ua j ja.! A_SLj3 l_aLsj! / jJ^JaJ / L_flJla. • 
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^lIjUjugjjII (jjUaJ [tJUlall L WtiS] > ^iLi / aIjjIoi! / ^JS • 

( ### (JjaiLj ^ualjai (<C>jA2uQ AA^) [tUUjjalVl L_ SLai^J (J <3A£JjaiUl A jUaiVl / ClAij£aJ! AiALi .i 

;4J1g! - [^UliV! <» LuS] <J <a^jjaixJ! ^cjljjl! AiALi .-A 

# <jlika3! CjUUjI! j! djlLaa!jaJ!j CjIjj£J!j <Jjaaalij3!j CjLs jjaijll j! <j3Va31j 4 u*i.Vi$\1 j LiilLUl • 

;(^ 5 _Laj3l LJjjjjll C-ljgU^ A L>VV1 (Jaujjj - Jl*i3l JjLl! # 5 
# jjjjjl! / x^ajll 0JiLjj3l / [tjlljJjalV! L_fljua£j 0JiLjJ jjjjj # 1 

# ^UaL.Vlj jlj£i3l jj^.j (j-a (jALil! • 
.pILlVIj jl jSjII J> / yi jl • 

# [tjlLlLalVl <«_LiS] JJjL £.Laj| # L_J 

# [^! Jj^aall L_£juoI] (Jaaljjj A^jLaua # ^ 

;(^Uaill 4-1JJJJ > (JjojI) LkjudjVl JaUj j - (jjjLiLl 4_L^. jaa () 

[cULlLalVI <«_Lai£i] jai LilLill A lj«>. \\ Ja*J1 JJjoJ (jai j£U # l 

[tilUlUVI <> Lu5] jai <JU3I Aij^JI ^jUc. (ju*iVi # cj 

[JUuUI ^iJAJ ^lAliLail] (jl £ai [cUUjjudVI L_Luo£] Jl jjJjual (jLdJ M jLa 

S-LVl (JjaULa^ ^’ijaaill LliUil JlLjjuj! 


(OScales) A-LQjjajjl! LliUjJjudU! C. Ulia. ^ ^Uc- (jjJJjtlUl LLaaauil ( 


i (jaljij *bl > SjjL ^ jLul! oAiLuiU! I^j! jij ^^Lull ciilU a^jjuj! jl 

:1 
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Assessee (OScale) 

What is Assessed 

Metric used 

Possible Results 

Individuals. Groups. 

Work Teams and 

Knowledge. skill and 
experience in 
generating, or 
benefiting from, Model- 
based Deliverables 

Individual Competencv 

Index 

Competency: None: 
Basic, Intermediate; 
Advanced: or Expert 

Project Teams 


Organizations and 

Oraanizational Teams 

Ability to deliver 
(Capability), and quality 
of what's being 
delivered (Maturity) 

CapabMty (a binary 
metric) and the BIM 

Capability: Yes or No 

Maturity: Low: 
Medium-Low: Medium; 
Medium-High; or High 


Maturitv Index ('BIMMI) 

Projects and 

BIMmodels 

The number of Model- 

based Deliverables 

derived from the 
projedts federated or 
integrated model 

Model Richness 

Variable (MRV) 

Richness: value 
ranging from 0 
(poor/none) to 1 (rich/all 
applicable MUs) 



Industries and 

Markets 

The availability ofwell- 
defined Model Uses 

within a market 

Availability of a Model 
Uses List. Assessed as 
part of Component VII: 
Standardised Parts and 
Deliverables, within the 
Macro Maturitv 
Components model 

Availability: Yes or No 

Maturity: Low, 
Medium-Low; Medium; 
Medium-High; or High 


Table 1. Mcdel Uses as a performance metric across organizational scales (partial) 


^3 ^OjAj]! UjLoI(. _fl-Jajj 4 Aj^ ^jjjij ljjC.j 

(_Ia»J! JJ^L^a / (JaasJ! ^LHLuJ cAjUllaiLij ^jjAuJ! c-fllub! LJ-1^J UtJ ..Vq* jjj£ ^jj ^jJjuLA jj*^A! (jJjA]! ^aJJSJ (J-<dC. l t I^L-^a /(JaaC. ljjj 
jjc. 1 ^jl3jJJ ^j]! ^-i^jjAjl! Cj! j^iA! j! - *Lj! <Aj ^-tl^J (jL]! ^Ljjj]! ^Ac. ^jLa]! (J-0*J! JJjuj j 4 laJjudJ 4)* y jyd <jjla£ £ JjAjl! <-jLa!-lijLuj! 
^Lj^j ^a! j^LLuj! ^lc. l^-Lo (J£ j£jj 6<11 ujV! u-<a UjLcjas^ S^c. £-<a ^jIj c.!u^1j 4 w\\l ^jsj t<jx'>u*UI ^uLjIII! Jjjj ^Jj ! jLiLuj!j ^jjjuLA! jpa ^l^jijV! 

;<j]Li]| <]LujV! ^Ll^-Ij 


jjjuLA! ^jjJ ^Jc. [AilSjJ! ujl^j] ^lu^-j ^uf^- (J^ • 

?<jjiaL<J! [X] ll! jjjudl! [LqKl'! ujlsj] L^jju^J ^^jI! ^ju^^^ ^lc. t^*-L ^jL^jf! L - L ^ !l! • 

?L^j3 dujLJ! lAjl] ^! 4 )~\ ^uAl ^jj (CjIjl!) *j! l! L<i • 
?[i jKAI jjlsj] ^luskV j A^uin.! ^ul! ^jjudjjjl! oljV! Lo • 
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?[Ail5LSll jj-ij] jj^-V <3Jj* CjUIaC. til^l cJ^ • 
?|^4qWH jj^aj] jja.) -Ijc I * * y* ^l CjI iiL^ajllj CjVj£jjjjjIIj jjjIxaII Lj • 
? ^JJjuIaSI 4_LjxJ ^3 IgiJ^-jj C—fljJUd ^lill (JjLjll ^jljjlJ ^aKjll JjUij L® • 
^(jllajll jaj ^LVLl] j>4 (jjVl Aijjla (jL A qKMl jj^flj] (JIAjjjojI j)£uaj \A lo^VLa 


1 qjttixj Sj-la-^ CljLjllaiLi ^lc jjjuLall (JJj3 CjIj^ <jjLL< 4 jja (_}a*JI 


i / (J_ux*jl j^J>j - 4 ^ ^Jjjj ftljl JJC- l^uuLudJj - ^aJjLJl j» ^L^jjVI LjC 

:(4 J^ill) 




L-LaLua / (J±ax1I (Jj 3 jja VjjllaAll ^ijAJ cljLa!_lVLujVl J-la-J (jLoij) A A l'SC. ^I-IVLuj! ^-ijAJ ^i ojlAAl! Ij 1)LL11 ^4 L1 *ll <^i (jll-<» jA La£ 
1 1-aU.a (jxdj) 3 ^ij^jll ^al-lVLujl A Uc SjlAAll LIjLLII jijJ Jjla.lj 1 a. j^ 1 jj—ajc ((jjj!) JJJ ^ (J£ (JL»J Jq* .aj j±j£ ^JJ ^jJjuLq ^lc (JaxI! 
•(X0-20 ‘^Li ^jjLaj) (jjaiVjui jja c. qViVj AjjJal jj 3V1 ^jLnl! > ^_a.ijAj ^I-IVLuj! (J£ (JjLLa (S*la.lj *j*la.j£ VqjjSj ^jj) jjjuLal! (jJjS fi^li£l Llj-a 
81- cjAa.1) VllLc. j! $(/61-80 ‘j^L C 5 ^Sijjj) LjILc A-lajujjJui $(/41-60 t^llijjjll £ Jjjall) vlajujjLi $(/21~40 ‘ ji^al) A x j-i'N \a-A lajuj jLa 

jjjjuj ^lc. ^jjjuLaI! (jjjs (Jj 3 jui lj£uij V (JaxI! c_ja.Luja / (JjaxII clLxs jj jui Illc. j! ^uJaljl! jpa t(jj^jSl (Jjvill ILa ^lc $.Ljj ^.(/100 

j-aijll ILa <aJlxu4 cJ4a*- 11 j£uu ;<illi ^gic. ?.ljjj /jjijji jjc. LLac 9120 j 8010 <5080 ‘4230 ‘4110 ‘4060 ^ij-ail! cLjLjI-ivLujI ;JLl11 

(c) C5"^“ J Jj2La 11 jjji 6 Lc.Loia 1 (j^aju^aVlxi CjLi-lk Ljj>4 jjjarj (l_j) $djl j-lall L_jLaaj£l jjjjxxi jjji e.Ljacl jui llLj (1) (Jl>lV j>4 


jj£uij .Viaij^aill djLil-iVLajVl (JjLLd ^juiLuiVl jjjil! SjL3 ^LudjV j-ai ^l-iVLudl <la-c jl 


jdl (JjjjjJall jui (JJjj 6(jLaJl AxJjlaJj 


^JjLlll ■ J ^ jui JJJ^ -IjLc ^lc (JjjL*aa_ll (jjjaII £jjJa jljll (JllLall (JjUn ^lc) ^uudLudVl <—<ijUVl\l ^allaJj AjjudLudV! AljjudV! ^I^VLujLj cjlL (JxSJ jl & JaII 

(*6jCL j) j-aVLa 

4 x-iJajj ^L^iUaj £Jjuj jj! CLl qjnVi'lj t^LLaill ^I-LVLujIj cL^jIc <iLj11 (JjjLujI^ ^OjAill CLLj-lVLujl ^j^jLa ^LLall dLA dbJajc 

$.LV! ^g-ll ■ jjji^; ^g^-j-jj (Jj-jj jj^uLj -ijjjjl! a_Luj1juj jlj-^1 <_^ic Laj_jLLj 4 jK v-aLVj MUS j^* ^-1 ji ^xL-j Lju 4 jjii£ll tilliA cjLa-ll 

.c^jjjil! (JjLLuoaI! (^i ^LLaill CjUI-iVLujV viLiaVl VjIaxI! djli-nlajllj <ja-jj!jjjudVl l_jj! j^-1! jjiLj jl Jui! .4jl! CjVj£jjjjLI 

^jjLtJ (^ujaj ^ (J2AV j>4 Aillaj ^JjujjJ j j cjjVl ^auujill (^i Lijj-uajUl S-lJ-lxl! Lj! jil! j-ia-jl «^-L j-ajll CLjUI-IVLujI)) ^jgi-a ^»!-1 L-Jjuj 1 (ja.1 j-a 1 jjVlj 
<JjLa-J jJxll <SjUL! <£jLU 1! Laij c.la -jaj LL Au-al_Vll CljLa.Lia.Vl A \ J*i\ ‘^■LLaill CuLj-lVLujl ^uLli (Jj-lxJj jLLklj L a\ C1 ^gll jC-Ld Cjjli lil 5^-jjLaj 

.^IxjI! cljl-la.j jJjlaJj c-lijjll ^j! ji -lilJjj ;$.ljjudl! jjLj -uxianl ULjLIIj j£L^_llj ^aU&LLal! ^I-IVLuj! ^i -HjJJ V 4 

http://www.bimthinkspace.com/2015/09/episQde-24-understanding-model-uses.html 


. m -ijAaus; 4_Aa.jJ 
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